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WHEN we consider the protein-building mechanism of the body 
it is logical to start with hemoglobin and plasma protein production 
under the stimulus of depletion. One may include also the building 
of new cells after injury during periods of zero protein intake and 
consider the exchange which may occur within the body as one 
protein contributes to the formation of another type of body pro- 
tein. Reserve stores of protein-building material if present must 
be recognized and estimated before we can draw an accurate picture 
relative to new protein formation. One is impressed with the 
“fluidity”’ of the body protein reserve stores, which can very easily 
be moved from plasma to cell and vice versa, with little delay, with 
no detectable loss and without the anticipated catabolism to amino 
acids. 

In this discussion of protein building within the body we must 
refer to two types of standard animals. A. The standard anemic dog 
has been rendered anemic by continuous blood withdrawal every 
week.*”> These dogs are maintained at a uniform anemia level of 
one-third normal or 40 to 50% hemoglobin (100% = 13.8 gm. 
hemoglobin per 100 cc.). A considerable reserve store of hemo- 

* Twenty-first Mellon Lecture delivered before the Society for Biological Research 
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globin-building material is removed during the first 6 to 8 weeks 
of continuous bleeding. At this level the dog is clinically normal 
in all respects and the hemoglobin removed each week to keep the 
anemia level constant represents the potency of the diet intake for 
that period. Such dogs are in effect testing machines by which 
can be measured the potency of a variety of food factors for hemo- 
globin production. B. The standard plasma depleted dog has been 
reduced to a state of hypoproteinemia** by daily plasmapheresis 
(a removal of blood followed promptly by a return of washed red 
cells suspended in a saline solution). The plasma-protein concen- 
tration of the blood is reduced from a normal of about 6% to the 
optimum experimental level of 4% and kept constantly at this 
level for weeks and months. This procedure presumably furnishes 
a stimulus for the production of new plasma protein. This 4% 
level is above the edema level of 3.5% and is well tolerated by the 
dog which remains active and clinically normal with a good appe- 
tite. After the reserve store is exhausted in 2 to 6 weeks, the plasma- 
protein production on a fixed basal diet is quite uniform. We can 
then study the effects of various procedures upon new plasma- 
protein production and can measure the potency of various proteins 
given in the diet as they influence new plasma-protein output. 

Hemoglobin Production. It has been well established in standard 
anemic dogs® that the production of hemoglobin can be controlled 
by the diet intake. As a result of a long series of experiments 
food material has been measured as to its capacity to produce new 
hemoglobin under these standard conditions. We may divide food- 
stuffs into two groups—those favorable for hemoglobin production 
and those which are relatively inert. Livers** from warm-blooded 
animals head the list, and in the standard feedings (300 gm. liver 
per day for 2 weeks) effect a net output of approximately 100 gm. 
new hemoglobin. Among the foodstuffs favorable for hemoglobin 
production in the dog may be mentioned kidney, gizzard, spleen, 
pancreas and a few fruits—apricots, peaches and prunes. Muscle 
stands in an intermediate position and shows considerable varia- 
bility in potency. In contrast, dairy products, fish and sea food, 
vegetables, grains and many fruits are relatively inert and contribute 
very little toward hemoglobin building under these conditions. 
Low-protein diets continued over long periods will cause a fall in 
the circulating hemoglobin.* Iron is the most potent inorganic 
factor. 

Theoretically amino acids given in proper amounts and suitable 
mixtures should produce a calculated amount of new hemoglobin. 
At present, surely, we are far from that goal, but it can be shown 
that certain amino acids given with the basal diet will increase the 
production of new hemoglobin to about one-third the standard 
response to liver. Moreover, both the natural forms and optical 
isomers of histidine and phenylalanine are potent.* It has been 
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shown recently that one of the vitamins (riboflavin) has a definite 
influence upon the production of hemoglobin in these standard 
anemic dogs.’ 

Abnormal factors may modify new hemoglobin production in 
these standardized anemic dogs. Infection (endometritis) lasting 
over many weeks may completely inhibit the hemoglobin produc- 
tion in a standard anemic dog; but removal of the infected uterus 
will return the hemoglobin production to the normal level.“ A 
sterile abscess will diminish temporarily hemoglobin production 
under standard conditions. The abscess will also abolish the hemo- 
globin production of the anemic dog during fasting periods in con- 
trast to the control anemic dog which can produce abundant new 
hemoglobin during a 2 weeks’ fast. Impaired intestinal absorption 
and significant blood destruction are excluded in these fasting 
experiments.*” The evidence points to a disturbance of the internal 
metabolism related to hemoglobin building as responsible for this 
inhibition of hemoglobin production in such experiments. 

A bile fistula also modifies new hemoglobin production in these 
standard anemic dogs. In fact, the output of hemoglobin is just 
about cut in half by a bile fistula and cannot be returned to normal 
by feeding large amounts of bile daily by mouth.’ It would appear 
that interruption of the normal flow of bile into the intestine changed 
the absorption of hemoglobin-building constituents. This is true 
for iron given by mouth, as the same dog can utilize iron with 
normal facility if it is given by vein. These bile fistula dogs can 
digest and absorb protein readily, as they maintain a constant 
weight, normal activity, appetite and general health. It would be 
hazardous to say that the bile fistula dog can digest and absorb 
protein for maintenance but not for hemoglobin building. We 
prefer to think of the bile fistula liver as somewhat disturbed and 
unable to take its full part in assembling the various constituents 
which go to the makeup of the mature hemoglobin as it appears in 
the erythrocyte. 

Gastrectomized dogs": produce less hemoglobin on standard 
diets in anemia than do normal dogs. It is not clear whether 
impaired digestion or some missing factor may be concerned. 

Liver abnormalities in humans have been studied, usually relating 
to the missing constituents in pernicious anemia. Abnormal human 
livers have been tested in this laboratory*’ to show departures 
from normal in the content of hemoglobin-building material as 
tested in anemic dogs. 

The investigator is always seeking to simplify biologic experiments 
and thereby exclude variables which are all too numerous in this 
type of experiment. Fasting presents some interesting reactions in 
these standard anemic dogs and these phenomena have received 
much study. During fasting periods of 2 to 3 weeks with the intake 
limited to sugar and water, the standard anemic dog will produce 
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considerable amounts of new hemoglobin (30 to 50 gm.). If this 
dog is fed a liberal amount of iron with the sugar the new hemo- 
globin production will average about 100 gm. As there is no pro- 
tein intake the new hemoglobin obviously must be derived from body 
protein. This then is reducing the hemoglobin production to its 
simplest terms as regards food intake but this reaction can hardly 
be thus designated as it relates to internal protein metabolism. Dur- 
ing this period of active hemoglobin production with zero protein 
intake, the urinary nitrogen shows a large decrease in its urea- 
ammonia fraction?—evidence that the nitrogenous precursors of the 
urea were retained within the body and presumably utilized for 
hemoglobin building. This has been termed the “reaction of con- 
servation.” In addition, there may be some exchange of protein 
materials within the body of the order of that described below. 

Potency of Diet Factors for Hemoglobin Building in Anemia. ‘l'able | 
summarizes observations made on standardized anemic dogs fed 
designated amounts of potent food factors using the salmon-bread 
diet as the base line. The superiority of liver is obvious. The 
maximal and minimal figures in part represent differences in dogs, 
some animals being able to produce more new hemoglobin on a given 
diet than others. We cannot explain this fact but perhaps it is in 
harmony with the fact that some dogs can run faster or have more 
stamina than others. 


TABLE 1.—HEMOGLOBIN PoTENcy oF Diet Factors —AVERAGE VALUES 


Total net 


hemoglobin Hemoglobin output 
average per 2 wks. 
output 
Diet factor per 2 wks., Maximal, Minimal, No. of 
daily intake. gm. gm. gm. expts. 
Pig liver 300 gm. 93 124 69 77 
Liver ext. 55 300 eq. 56 72 37 22 
Pig kidney 300 gm. 69 92 49 9 
Pig spleen 300 gm. 82 100 55 3 
Beef heart 300 gm. 49 57 33 7 
Apricots, dried 100 gm. 42 92 13 31 
Iron (Fe) 40 mg. 53 95 25 43 
Iron 400 mg. 94 127 67 6 
Salt mixt.—Fe 6 gm. i) 22 0 16 
Salmon bread 400 gm. . 19 2 110 


Plasma-protein Production. ‘The standard plasma depleted dog by 
means of almost daily plasmapheresis can be brought to a steady 
state of hypoproteinemia and a uniform plasma-protein production 
on a uniform basal diet. We then are in a position to test the 
potency of diet factors which may influence the production of new 
plasma protein. Whole plasma (fresh or dried) heads the list? 
and it requires only 2.6 to 3.5 gm. of plasma protein by mouth to 
produce 1 gm. of new plasma protein in the depleted dog—a potency 
ratioy of 2.6 to 3.5. Various basal diets contain only 7 to 10 gm. of 
protein per day as fed and these small amounts of protein are well 
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utilized whether derived from grains, potato, kidney or liver. The 
potency ratios vary from 4.5 to 5.5. When larger amounts of liver 
are fed the potency ratio is 5.5 to 6.5, but in any case it requires 
at the maximum 6.5 gm. of liver protein as fed to produce 1 gm. of 
new plasma protein. 

Other proteins are less successfully utilized—for example the pro- 
teins of red cells, beef heart, spleen and casein have potency ratios 
close to 10. In general, when larger amounts of protein are fed, the 
utilization is less efficient and the potency ratio rises. Plant and 
grain proteins”’ as a rule favor the production of globulin and cause 
a fall in the A/G (albumin-globulin) ratio which may even go far 
below 1. By contrast, the animal or visceral proteins favor a 
production of albumin and tend to cause a rise in the A/G ratio. 
Soy bean protein®® is unusual and deserves a special note. It is 
very rapidly and completely utilized and favors albumin production 
(like animal protein) and has a potency ratio of 5 to 7. 

Infection and intoxication'® disturb the plasma-protein produc- 
tion of these dogs and may check completely the new p!asma-pro- 
tein production. This includes cellulitis and sterile abscesses. Also 
intestinal disturbances will check plasma-protein production. Even 
the moderate intestinal disturbance due to fresh yeast feeding will 
check plasma-protein production, while autoclaved yeast is well 
digested and utilized to produce new plasma protein. 

Fasting periods give interesting information.” When the reserve 
store is depleted the dog can produce very little new plasma protein, 
2 to 8 gm. per week. This means that the body cells can contribute 
but very little except the stored reserve protein to combat the 
dangers of hypoproteinemia; but as explained below the plasma 
protein can contribute advantageously and abundantly to the pro- 
tein needs of the cells. This is in vivid contrast to the standard 
depleted anemic dog which in a week's fast can produce large 
amounts of new hemoglobin (50 gm.). 

The regeneration of serum protein has been studied experimen- 
tally in the dog by Cowgill, Melnick and Burack.”'* We believe 
their observations are in harmony with those reported from this 
laboratory. The interpretation of the experimental observations 
differs somewhat in the two laboratories. 

Table 2 gives an interesting comparison of hemoglobin and 
plasma-protein production in depleted dogs. Liver alone is effi- 
ciently used to build new hemoglobin or plasma protein. Serum 
proteins and egg white are potent for plasma-protein building but 
less efficient for hemoglobin production. Casein, soy bean meal 
and salmon bread offer conspicuous contrasts. They are all used 
efficiently to produce new plasma protein but are ineffective in 
building new hemoglobin. 

It should be emphasized that the amounts fed to the plasma 
depleted dogs are /ess than those fed to the anemic dogs. It is 
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certain that the depleted dog can produce very much more plasma 
protein than new hemoglobin and so much plasma protein can be 
produced that we cannot remove it fast enough—therefore the 
diet intake must be kept down. For this reason the + signs are 
added to the figures given in the plasma-protein production column 
(Table 2) indicating that the true total capacity is much above 
that listed. In general, the more protein fed, the more new hemo- 
globin or plasma protein is produced. The top limits are easily 
reached for hemoglobin production (75 gm. per week); but by this 
method the maxima cannot be established for plasma-protein pro- 
duction (100 gm.+ per week). 


TABLE 2.—COMPARISON OF HEMOGLOBIN AND PLASMA PROTEIN PRODUCTION. 


Total Ratio Total net Ratio 
net Hb. protein plasma protein 
average intake protein intake to 
output, to Hb. production plasma 

1 wk. output, 1 wk. output. 

Liver (pig) 50 8/1 65+ 6/1 
Serum (ox) 15 10/1 70+ 3/1 
Kidney (pig) 35 9/1 10+ 7/1 
Casein 14 42/1 45+ 8/1 
Heart (beef) 25 14/1 50+ 10/1 
Egg white 15 8/1 40+ 5/1 
Soy bean 5 35/1 20+ 7/1 
Salmon bread 7 50/1 50+ 4/1 


10 kilo dog, normal, 180 to 200 gm. hemoglobin in circulation. 

10 kilo dog, anemic, 50 to 60 gm. hemoglobin in circulation. 

10 kilo dog, normal, 30 to 35 gm. plasma protein in circulation. 

10 kilo dog, plasma depleted, 20 to 25 gm. plasma protein in circulation. 


Origin of Plasma Proteins. ‘The origin of the blood plasma pro- 
teins has furnished material for debates among physiologists for 
years. It is now generally believed*"':'*** that one of the plasma 
proteins (fibrinogen) is derived only from the liver. Evidence is 
accumulating to indicate that the liver is actively concerned with 
production of the other plasma proteins. A large store of protein 
material is found in the liver,'-* and it was shown many years ago" 
that after a rapid and extreme plasma depletion the dog could throw 
into the circulating plasma considerable amounts of protein within 
an hour or two. Moreover, this reaction was abolished by the 
presence of an Eck fistula or severe liver injury.” More recently 
it has been observed that the Eck fistula modifies the capacity of 
the dog to maintain a normal concentration of plasma protein dur- 
ing periods of low-protein intake. 

Observations related to clinical material cannot be reviewed care- 
fully at this time. Much of this evidence has been reviewed by 
Peters, Van Slyke and associates in various papers*® and texts.” 
They feel that there is some evidence that the plasma proteins are 
formed in the liver but much more evidence is needed and there are 
conflicting data. Another excellent review of hypoproteinemia in 
disease is that by Moschcowitz.* Some workers!* believe that the 
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reticulo-endothelium participates in the regeneration of plasma 
protein (globulin in particular). 

Many authors,®>** from a study of patients with liver diseases, 
conclude that the plasma albumin is produced in the liver. Chronic 
hypoproteinemia has been observed in many clinics?’ * sometimes 
associated with liver abnormality. 

The plasma proteins may show very high levels in disease and 
this increase involves the globulin fraction.2* This hyperprotein- 
emia is common in myeloma® and some other malignancies involving 
bone and in some inflammatory conditions*®* (lymphogranuloma, 
tuberculosis and syphilis). Under such conditions the plasma- 
globulin fraction may contain a miscellaneous assortment of protein 
materials derived from cell breakdown as well as the true plasma 
globulin and there is no certain proof as to how much, if any, the 
true plasma globulin may be increased under these conditions. 

Reserve Stores of Protein-building Material. ‘These reserve stores 
deserve attention in a general discussion of this type. We refer 
particularly to the stores of material from which the body can 
manufacture new hemoglobin or plasma or cell protein. These 
stores are probably largely in the form of proteins within cells 
(Fig. 1). These reserve stores may be reduced to low levels by 
fasting or a long period of low-protein diet or reduced practically 
to zero by long-continued anemia or by plasma depletion during 
periods of low-protein diet. 

When these reserve stores of protein-building material are reduced 
to these low levels, the dog may react differently to certain types 
of intoxication—we may say that to a degree the reaction is con- 
ditioned by the presence of these reserve stores. One example is 
the reaction to a sterile abscess (Table 3). The normal dog when 
given a sterile abscess (1 cc. turpentine subcutaneously) promptly 
develops fever, leukocytosis and a sizable abscess lasting 3 to 
5 days. Also there is great increase in urinary nitrogen to 2 to 
3 times normal and this increase persists 6 to 8 days or longer. 
But the depleted dog shows little or no increase in the urinary nitrogen 
under identical conditions, although the abscess develops as usual 
with accompanying leukocytosis and fever. This has been observed 
in anemic dogs” and in plasma depleted dogs.'* It would appear 
that the labile reserve protein stores (Fig. 1) were concerned—that 
these stores are more susceptible to the systemic insult and intoxi- 
cation of the abscess—that these proteins may break down more 
readily with release of toxic split products which are responsible 
for the general body protein injury and escape of the large excess of 
urinary nitrogen found in the normal undepleted dog. The observa- 
tions recorded in Table 4 may fit in here. When larger amounts of 
plasma protein are given than the dog can metabolize, we may 
imagine these labile protein stores as piling up in large excess, so 
much so that this excess is broken down with the production of 
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toxic split products which injure body cells and account for the great 
amounts of urinary nitrogen far in excess of the nitrogen in the 
protein given by vein. As this catabolism (‘Table 4) can be checked 
and controlled by increase of fat and carbohydrate by mouth, we 
may look at this reaction as similar to the tissue catabolism noted 
late in long fasting periods (pre-mortal rise)—the mechanism as a 
‘protein sparing at the source.” 


TABLE 3.—URrtNARY NITROGEN INCREASED BY ABSCESSES. 
Normal Dog 32-7. 
Blood 
hemo- 
Urea N + Urie Unde- globin 
Periods, Total N, NH;-N Creatin acid N, termined Weight, level, 
48 hrs. mg. %. N, mg. mg. N, ¢ kg. %. 
1 5,510 86.7 16 22 6.5 16.1 140 + 
1st Subcutaneous Sterile Abscess. 
2 10,740 89.1 228 52 2.3 
3 12,730 87.2 405 55 6.5 15.3 
4 11,460 85.8 278 54 8.7 
2d Subcutaneous Sterile Abscess. 
5 11,300 86.2 333 63 + 13.8 
6 11,180 85.7 386 49 8.0 13.4 
7 8,160 86.7 56 28 9.6 
8 6,470 86.7 14 18 9.6 12.6 
9 5,700 83.0 3 14 12.9 
Urinary NITROGEN Not INCREASED BY ABSCESSES IN PRESENCE OF ANEMIA. 
1 10,870 83.3 356 3s 9.3 25.2 63 
Dog 24-45—1st Subcutaneous Sterile Abscess. 
2 8,920 81.7 288 38 9.8 22.8 56 
3 8,230 77.9 387 27 12.1 
4 7,690 79.0 288 29 12.2 20.3 43 
2d Subcutaneous Sterile Abscess. 
5 8,370 82.6 178 22 10.6 18.6 44 
6 5,980 78.3 99 9 14.8 
7 4,170 70.0 69 4 22.0 19. 36 
8 7,530 79.4 161 5 14.1 19.3 40 
9 5,740 76.2 70 4 17.4 
10 3,630 73.5 17 3 19.3 20.1 46 


Figure 1 may help to visualize our concept of protein stores as 
they relate to the body cells and the circulating plasma protein. 
It indicates our belief that there can be an easy exchange between 
the plasma protein and the labile protein stores of the body cells. 
Another less readily available store of protein can be drawn upon by 
long periods of anemia, plasma depletion or protein fasting. The 
cell contains indispensable proteins which cannot be removed by 
any type of depletion. That body cells manufacture the body 
protein is a truism but we believe the liver cells are most concerned 
in the production of new plasma protein. The liver cells alone 


produce fibrinogen but the evidence is not yet convincing that 
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plasma albumin and globulin are also solely related to liver cell 
function. Strong evidence in favor of the production of plasma 
albumin by the liver is accumulating. We believe also that the liver 
is largely concerned with the production of the globin which makes 
up 95% of the finished hemoglobin as it appears in the mature 
red cell. 


INDISPENSABLE FIXED PROTEIN 


FOOD AMINO ACIDS 


Fic. 1.—Protein stores within cells. 


Exchange of Protein Materials Within the Body. Many illustra- 
tions come to mind as examples of the “ fluidity’ of protein reserves 
and the facility with which the body in times of stress can mobilize 
protein-building material. During a fast the depleted anemic dog 
can produce 30 to 50 gm. of new hemoglobin within a week. Also 
during a protein fast the dog can regenerate new liver cells to repair 
an extensive injury due to chloroform poisoning.* During long 
depletion periods (anemia or plasma depletion) the dog draws out 
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CIRCULATING PLASMA PROTEIN 
LABILE RESERVE PROTEIN 
DISPENSABLE RESERVE PROTEIN 
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all its reserve stores which presumably are within the body cells 
but when the depletion is discontinued the dog promptly repletes 
these stores and the repletion can be hastened by the injection 
intravenously of hemoglobin or plasma. 

Plasma protein can contribute to the protein needs of the body 
cells and in fact the dog can be kept in nitrogen and weight equilib- 
rium by means of intravenous plasma injections together with fat 
and carbohydrate by mouth. Many experiments touching this 
point have been published from this laboratory ,?°:** but I wish to 
cite a single experiment (Table 4). 


TABLE 4.—P LasMa INJECTION Causes INTOXICATION. CONTROLLED BY Diet. 
Positive Nitrogen Balance. 


Circu- 
Plasma lating 
injected, Urinary Urea N + plasma 
Periods, total N, total N, NH#N, Creatin protein, Weight, 
48 hrs. gm. gm. %. N, mg. gm. %. kg. 
8.73 89.4 129 15.9 
7.58 92.0 96 


Dog 34-146— Plasma Injection Begun— Sugar by Mouth—Intorication. 


5 3.66 11.11 SS.4 221 7.0 14.4 
6 3.59 10.39 90.0 146 ee 
7 3.44 14.29 90.7 208 7.9 
8 3.37 17.49 88.9 340 8.3 13.0 
Plasma Injection Plus Cowgill Diet — Positive Nitrogen Balance. 
9 4.36 9 62 88 6 219 8.5 
10 4.11 2.89 68.8 28 77 
11 2.21 3.70 73.0 26 78 
12 4.12 3.47 71.9 13 7.8 13.3 
13 4.42 2.61 64.5 16 7.9 
14 4.17 2.22 55.1 24 8.0 
15 2.14 2.01 56.8 14 7.6 13.2 
16 4.24 2.34 58.2 21 8.2 
17 4.12 2.34 62.7 19 8.4 
18 2.02 2.36 63.3 10 8.5 


Plasma Injection Discontinued —Cowgill Diet Continued. 
2.44 61.0 31 13.0 
Period 1—fasting. 
Periods 2, 3, 4— given 50 gm. dextrose daily by mouth. 


The experiments in Table 4 are of the utmost simplicity but the 
reactions can hardly be so described. This normal dog” after 
2 days of fasting was given water and sugar only, by mouth, for 
6 days (Periods 2, 3, 4). Plasma obtained from normal donors was 
then given by vein, about 160 cc. each day. The amount of con- 
tained protein nitrogen is given in Table 4. It is obvious at a glance 
that the urinary nitrogen rises promptly to high levels—in Period 8 
as high as 17.5 gm. This indicates some intorication which is 
destroying body protein in excess of the plasma protein introduced. 
There is a conspicuous increase in creatine nitrogen which suggests 
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muscle protein injury. There was clinical evidence of intoxication 
as well. 

When a protein-free diet (Cowgill) is given but the plasma injec- 
tions continued, the dog drops promptly to low levels of urinary 
nitrogen, even below the expected levels on sugar intake alone. As 
the experiment continues the dog is maintained in a positive nitro- 
gen balance (Periods 10 to 18—plasma-protein-nitrogen intake 
31.5 gm. and urinary nitrogen output 23.9 gm.). There is even a 
slight gain in weight (Periods 8 to 16). Clinically the dog is nor- 
mal during this period. The urea-ammonia fraction of the urinary 
nitrogen is very high (90%) during the period of intoxication but 
drops to low levels (55 to 60%) during the long period of positive 
nitrogen balance —‘ the reaction of protein conservation.” 

The recent experiments of Howland and Hawkins! show that 
this plasma-protein utilization can go on actively in the phlorizin- 
ized dog without the appearance of any excess sugar or nitrogen in 
the urine, indicating utilization without any extensive catabolism 
of plasma protein as in digestion. This suggests a cleavage into 
large aggregates which are promptly combined to supply the special 
protein requirements of the specific body cells. 

These observed facts invite speculation concerning involved 
mechanisms. For plasma protein to be stored or utilized in the 
liver, muscles or body tissues, it must be stored at such or slightly 
catabolized (large aggregates rather than amino acids) and _ re- 
synthesized to cell protein. This mechanism may be disturbed by 
overloading (injection of too much plasma) or lack of adequate 
carbohydrate and fat. As a result the catabolism may get out of 
hand and within or without the body cells produce toxic split pro- 
ducts with consequent intoxication and a large surplus of urinary 
nitrogen much above that contained in the introduced protein. 

The diagram (Fig. 2) may help to visualize reactions which relate 
to much data reviewed above. Food through amino acids contributes 
to the cell proteins of liver, muscle and body tissues. The liver 
cell (and its protein) contributes directly to plasma protein and 
hemoglobin. There is an important protein exchange (fluidity) 
which may go on within the body and concerns many of the reactions 
described above. The plasma protein may contribute easily to 
body protein needs (muscle, liver and hemoglobin), but these other 
tissues can contribute only with difficulty to plasma protein by 
this method of exchange (after the reserve stores are depleted). 
Other tissues contribute easily to hemoglobin (for example, in fast- 
ing), but hemoglobin can contribute less readily, if at all, to other 
body proteins. This type of exchange does not concern profound 
cleavage and amino acids, but we think of it as related to a slight 
cleavage of proteins into large aggregates which can readily be 
assembled to form the protein of the special cell or the reserve store 
related to that cell. 
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It is probable that these /arge aggregates have to do with intra- 
cellular reactions in the main. For example, the rapid exchange 
back and forth between the plasma protein and body cells would 
seem to call for slight modification of this labile reserve protein 
which could hardly occur except within the cell. 


MUSCLE 
PROTEIN 


PLASMA 
PROTEIN 


ILARGE AGGREGATES: 


; FOR EXCHANGE 


AMINO 
ACIDS 


LIVER CELL 


PROTEIN FOOD 


PROTEIN EXCHANGE IN BODY 


Fic. 2.—Protein give and take. 


All of these experiments point to the /iver as of primary impor- 
tance in body protein metabolism. We believe it is proper to think 
of the liver as participating in the assembly of amino acids and other 
constituents of body proteins into aggregates which may be used 
in the liver or elsewhere to form the specific protein of the body cell. 
Whether we think of protein exchange in the body, or of protein 
reserve stores or of protein fabrication, we may well give first place 
to the liver as the agent, bank or factory. 
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Myevos.astic leukemia is usually regarded as a type of the acute 
leukemias. Acute or blastic leukemias, as a rule, run comparatively 
short courses, and frequently enlargement of lymph nodes, spleen 
and liver is encountered at some time during the disease. Increase 
in number of the leukocytes because of immature or embyronic cells 
is usual in this group of leukemias. There also may be present 
purpuric manifestations and ulceration of mucous membranes. 
Forkner' has given a good account of the differential diagnosis of 
the three types which are most commonly found. « 

Reports of cases of blastic leukemia which have shown little 
purpura, frequent leukopenia, and absence of clinical enlargement 
of spleen, liver or lymph nodes are rather rare. Such cases as have 
been reported also have tended to be subacute rather than acute in 
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nature. Hirschfeld,? Pinkerton,® Weber,’ Kracke and Garver,‘ and 
Mettier and Purviance® have reported in all a total of 13 cases in 
which the clinical pictures had many similarities. In the case of 
Hirschfeld and in those of Pinkerton the cell type is difficult to make 
out. The case of Kracke and Garver was not followed but was 
probably lymphoid, while the one reported by Weber and those of 
Mettier and Purviance were myeloblastic in type. 

It is probable that certain others have been reported, and mis- 
diagnosed as aplastic anemia. It is also possible that some authors 
have termed this type of disease aleukemic leukemia, but, as Jaffe* 
has pointed out, that term should be reserved for leukemia with a 
normal blood picture. 

In this communication we are reporting 5 cases which have many 
points in common with the former group. All were studied in Lake- 
side Hospital in the past 3 years. We believe that each of these was 
myeloblastic in type, not only because of the type of cells found in 
preparations stained with Wright’s stain but also because of the 
appearance of the abnormal cells with supravital stains. To 
strengthen this point, in 3 of the cases peroxidase reaction gave a 
high percentage of peroxidase positive cells. 


Case Abstracts. Case 1.—-M. H., a 37-year-old white woman, who 
entered the hospital for the first time on January 28, 1935, complaining of 
pain in the left thigh, weakness, and fever. 

About 4 years earlier she had had the cutaneous manifestations of purpura. 
She was found to be sensitive to oranges, and the purpura disappeared fol- 
lowing the elimination of oranges from her diet. For 5 months prior to 
entry she felt below par, and her physician found her to be anemic. Iron 
therapy did not alleviate her symptoms. Nine days before admission she 
noticed the beginning of a painful swelling in the lower posterior surface of 
her left thigh, accompanied by chilly sensations and a fever which, at times, 
reached 39.3° C. She was then sent into the hospital. 

Physical examination revealed a well-developed, well-nourished woman of 
37 years. Temperature on admission was 39.2° C., pulse 120, respirations 
28, blood pressure 130/80. Relevant findings on physical examination were 
as follows: There were two small purpuric spots present, one on the right 
hand and one on the left leg. The mucous membranes were pale; no 
petechi# were seen. There was a tender indurated area on the posterior 
aspect of the left thigh, about 10 cm. proximal to the knee joint. No lymph 
nodes were palpable; the spleen and liver could not be felt. 

Laboratory Findings on Admission: Urine: hazy, acid, specific gravity 
1.018, albumin—slightest possible trace, sugar negative, sediment essen- 
tially negative; blood: erythrocytes, 2,340,000, hemoglobin, 53% (Sahli), 
leukocytes 7450. Differential showed 12% neutrophils, 37% lymphocytes, 
41% blast cells, and 10% unclassifiable. Peroxidase stain showed 60% 
granular and 40% non-granular cells. The red blood cells in the smear were 
large, and the number of platelets was greatly reduced. Blood culture was 
negative. Icteric index was 12. Blood sugar was 84 mg.%. Blood urea 
nitrogen 8 mg.%, blood uric acid 3.8 mg.%, blood calcium 9.1 mg.% and 
cholesterol 92 mg. %. 

Hospital Course: For the first 27 days of her hospitalization temperature 
varied between 38° C. and 41° C. Seven days after admission several 
petechie# were noted in the mouth and throat, and several small, dirty gray 
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ulcers of the pharynx were noted. At this time the leukocyte count was 
23,350 with 19°, neutrophils, 5°% lymphocytes, 4% meylocytes, 67% 
blasts, and 5% unclassifiable cells. Nucleated red cells were seen in the 
smear. Thus far one blood transfusion was given, then 6 more were given. 
Roentgenograms of the chest and abdomen were essentially negative. The 
patient continued febrile, as noted, and on the 14th hospital day developed 
pleuritic pain in the right chest and a friction rub. On the 25th hospital 
day a large quantity of mucopurulent material was obtained from the thigh, 
containing by culture S. aureus hemolyticus. Following this, improvement 
was progressive, temperature dropping to normal and remaining normal 
until her discharge on the 61st hospital day. 

The variation in blood counts is interesting. In 52 complete counts the 
lowest leukocyte count recorded is one of 1400 with 33°; neutrophils, 64% 
lymphocytes, 2% monocytes, and 1% eosinophils. The highest count was 
one of 29,300 with a differential of 58°% neutrophils, 9% lymphocytes, 3% 
monocytes, 10° myelocytes, and 20°; blasts. Before incision of the 
thigh abscess the leukocyte counts were in the 20,000 range, always having 
a variable number of blast cells; after the drainage was instituted the count 
immediately dropped to 5000 and less, with differential counts nearly 
normal, with the exception of slight depression of neutrophils, and an occa- 
sional blast cell. In addition, erythrocyte count and hemoglobin rose and 
remained up following incision and drainage of the abscess, and at dis- 
charge were nearly normal with a normal number of platelets. At no time 
were lymph nodes, spleen or liver palpable. 

The patient remained at home for 5 months, feeling quite well. She had 
a few purpuric spots occasionally, and her leukocyte count varied between 
1900 and 4000, the differential showing 2 to 16°, neutrophils and 0 to 28% 
blast cells. The erythrocyte count and hemoglobin then began to drop and 
she became weaker. She reéntered the hospital on September 15, 1935, for 
transfusion (500 ec. of citrated blood). No lymph nodes were palpable, 
nor could the spleen or liver be felt. Four days following this many tender, 
circumscribed, non-fluctuating areas from 1 to 4 em. in diameter appeared 
over her arms, shoulders, and chest. After another transfusion, the lesions 
cleared rapidly and she was discharged. At home, she was given increasing 
doses of Fowler’s solution, as her leukocyte count was around 12,000 with 
67°, blast cells. Fowler's solution was discontinued because of toxic 
symptoms, and because the type of cell in the smears did not change nor did 
the count become reduced. She had been rehospitalized meanwhile, and 
5900 ce. of citrated blood was given during her stay in the hospital. She 
remained in the hospital 86 days, and the leukocyte count remained below 
4000 with a high percentage of blast cells except for a few occasions when the 
total count rose to around 10,000. A sternal marrow biopsy was done and 
histologic examination showed that the marrow spaces were completely 
occupied by medium-sized cells with large nuclei, believed to be blastic 
in type, and almost complete absence of erythrocyte formation (Fig. 1). 

She was discharged from the hospital on January 10, 1936, and readmitted 
on January 23, 1936, with a sore mouth. She remained in the hospital 
until her death 77 days later. During this time she developed abscesses in 
the right axilla and in the left lumbar region. From the axillary abscess 
S. aureus hemolyticus was cultured and from this a vaccine was made. Her 
mouth became progressively worse, she gradually lost weight and strength, 
and finally went into circulatory collapse and died. 

During the last month of her hospital stay she was given increasing doses 
of the autogenous Staph. vaccine, starting with 0.05 ce. (1.0 ec. = 1 billion 
organisms) and increasing to 1.5 ec., but this only after she had received 
20,000 units of Staph. antitoxin. The day after each injection of this 
vaccine her leukocyte count rose to a new high level and the next day again 
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dropped, but not to the previous level. The vaccine was started when the 
leukocyte count was 15,000 of which 50°, were blast cells and after the 
last injection it was 117,000 of which 90°% were blast cells. The last injec- 
tion was given 5 days before death and the day before death her count had 
returned to 50,000. Liver, spleen, and lymph nodes were not palpable at 
the time of death. 

Autopsy (by Dr. Howard Jackson, April 9, 1936). Pathologic diagnosis in- 
cluded: Myeloid leukemia, leukemic hyperplasia of sternal and vertebral 
marrow, purpura, and bronchopneumonia. 

Liver weighed 2150 gm. It was smooth, firm, and sharp-edged. The 
cut surface showed the usual lobular pattern. Histologic examination 
showed normal architecture, with no evidence of leukemic infiltration. The 
spleen weighed 400 gm. Histologic examination revealed no abnormal 
cells. No enlarged lymph nodes were found. Sections were made from 
nodes from axillary, cervical, mediastinal, and abdominal regions, all show- 
ing normal lymph node architecture with no abnormal cells. 

Bone marrow (sternum, ribs, and vertebre): Grossly, the vertebra and 
sternum contained abundant, viscid, pale pink marrow, which on histologic 
examination showed striking lack of maturation of the leukocytes. The 
majority of leukocyte elements were immature; some were large round cells 
containing large round vesicular nuclei, while some contained basophilic 
and acidophilic granules in the cytoplasm. Some large round cells were 
noted, also, containing large round dark-staining nuclei and clear cytoplasm. 
Very little evidence of erythropoiesis was seen. 

With Wright’s stain, the majority of cells were large, with clear blue 
cytoplasm and large round nuclei containing nucleoli; the greatest number 
of these were myeloblasts. 


Comment on Case 1. The points of interest in this case are: 1, 
the duration of the disease, which was about 20 months; 2, the 
apparent remission of 5 months during which time the patient seemed 
completely well, except for a continued low leukocyte count. 

Attention should also be called to the rise of leukocyte count to 
117,000. This apparently was concomitant with the use of auto- 
genous Staph. vaccine. The drop to 50,000 occurred when the 
vaccine was discontinued. 

In the long period during which we observed this patient numer- 
ous blood studies were made. Auer bodies were frequently found in 
the blast cells stained with Wright's stain; these same bodies could 
be made out easily as neutral staining rods when neutral red was 
used in supravital preparations of the blood. With the supravital 
preparation a more progressive link between the youngest and oldest 
cells could be described. Bone-marrow biopsy and autopsy both 
confirmed the diagnosis of myeloblastic leukemia in this case. 


Case 2.—D. F., a 21-year-old white man, was referred to the hospital 
on September 2, 1936, by Dr. J. M. Painter of Kent, Ohio, complaining of 
pallor, weakness, aid dyspnea on exertion. 

His illness had started 5 months previously, when he began to suffer 
from anorexia. Two months before admission he became weak and pallid, 
and began to lose weight. There were dyspnea and palpitation on exertion, 
and slight parasthesia of the extremities. Past history was unimportant, 
except for the fact that he had worked with arsenical insecticides for 1 month 
about 9 months prior to admission. 


Fic. 1.—Case 1 Smear (Wright's stain) of sternal bone marrow obtained by 
biopsy (X 900), showing numerous blast cells and some young myelocytes. There 
is almost complete absence of erythropoiesis. 


Fig. 2.—Case 2.—Smear (Wright's stain) of sternal bone marrow obtained by 
biopsy (X 700), showing maturative arrest of myeloid elements 


a 
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Fic. 3.-—-Case 3.—Smear (Wright's stain) of sternal bone marrow obtained by 
biopsy (X 900), showing marked nonmaturation of white cell elements, but not to 
the extent found in the marrow of Case 1. Erythropoiesis is still active. 


LEUKOPENIC LEUKEMIA OF THE MYELOBLASTIC TYPE 625 


Physical examination revealed a pallid, poorly nourished, young man of 21. 
Temperature was 37.5° C., pulse was 96, respirations 22, and blood pressure 
110/80. Relevant points on physical examination were: A few small 
petechize were seen in the skin and mucous membranes, and a small abscess 
was noted on the right external ear. There was no enlargement of the 
lymph nodes in any region. Spleen and liver were not palpable. 

Laboratory Findings: Urines were negative for albumin and sugar. Kline 
exclusion test was negative. Blood chemistry showed values all within 
normal limits. Bleeding time was 4 minutes and 15 seconds; clotting time 
about 2} minutes. Icteric index was 7. Cell fragility was normal. Gas- 
tric analysis showed 30° free hydrochloric acid after histamine. All blood 
cultures were negative. S. aureus hemolyticus was cultured from the auricu- 
lar abscess. 

The blood, on admission: erythrocytes, 1,300,000; hemoglobin, 35°; 
leukocytes, 5100. Differential: 65°; neutrophils, 25°% lymphocytes, 2% 
monocytes, 2°; myelocytes, and 6°; blasts. There were 18 nucleated 
erythrocytes per 100 leukocytes counted. The blast cells were determined 
to be myeloblasts by the use of supravital technique. 

Course: The patient was mildly febrile. Small numbers of petechiae 
appeared frequently in the skin and mucous membranes. One blood trans- 
fusion of 500 ce. was given, and a biopsy of the sternum was performed. 
This showed hyperplasia of the white cell elements and some mitoses. The 
young red cells were reduced in number and there was also nonmaturation of 
all cell elements. The megakaryocytes were reduced in number (Fig. 2). 

The patient remained in the hospital only 6 days. No enlargement of 
liver, spleen or lymph nodes was discernible at any time. Leukocyte 
counts varied from 2400 to 5750, and as high as 12°% blast cells were seen 
in some of the smears. At discharge, October 6, erythrocyte count was 
1,530,000 and hemoglobin was 

Follow Up: He was given two more transfusions. On Nov. 20, 1936, he 
began to develop edema of his legs, his erythrocyte count was 1,400,000, 
hemoglobin 35°,, and leukocyte count 18,000. The type of cell remained 
unchanged. He developed marked edema and ascites which was relieved 
somewhat with salyrgan. The last blood counts on Jan. 19, 1937, showed 
1,860,000 erythrocytes, 40°, hemoglobin, and 40,000 leukocytes. He died 
Jan. 23, 1937. No autopsy obtained. 


Comment on Case 2. The diagnosis of myeloblastic leukemia was 
made in this case not only from the blood cells but from the hyper- 
plastic state of the bone marrow and the number of immature cells 
present in that organ. The course was shorter than any other of our 
cases but this might be accounted for by the smaller number of 
transfusions which were given. 


Case 3.--R. C., a 23-year-old white man, was admitted to the hospital 
on April 20, 1936, complaining of dyspnea of 5 months’ duration. 

Past history revealed that he had sold gasoline, including the ethyl type, 
for 5 months in 1934, and for 5 months early in 1935 had worked in enamel 
dusts said to have contained lead. 

Five months previous to his admission he began to experience dyspnea 
on exertion and palpitation; accompanying this were a slight non-productive 
cough and weight loss. For the 8 weeks prior to admission he had noticed 
pallor, and his gums had bled easily. Two weeks before admission a moder- 
ate epistaxis occurred. A physician was consulted and parenteral liver was 
given; the patient continued to feel weak, and hospitalization was advised. 

Physical examination revealed a well-developed, well-nourished, white 
man lying quietly in bed. Temperature was 38.5° C., pulse 120, respira- 
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tions 24, and blood pressure 120/50. The skin was very slightly icteric; 
a few petechie were noted over the anterior chest wall. Tongue was pale 
but not atrophic; the gums bled easily, teeth were carious and dirty. The 
heart was slightly enlarged to the left, with a gallop rhythm at the apex, 
and a systolic murmur over the entire precordium. There were no lymph 
nodes palpable anywhere, and the liver and spleen could not be felt. 

Laboratory findings on admission: urine, negative; Kline exclusion test, 
negative; icteric index was 18; gastric analysis: 60° free hydrochloric acid 
after histamine; fragility test was normal; many stools intermittently 
benzidine positive. 

Blood counts: erythrocytes 1,070,000, hemoglobin 25°, leukocytes 7700; 
differential: 63°; neutrophils, 28°; lymphocytes, 9°; monocytes, and almost 
no platelets. There was a 5°; reticulocyte count. 

Course: Three weeks after admission a sternal biopsy was done. The 
marrow was markedly hyperplastic in all elements except megakaryocytes. 
There were many young myelocytes, and increased numbers of myeloblasts. 
Increased mitotic figures were seen both in red and white cell elements. 
Auer bodies were seen in a few cells (Fig. 3). 

During the first 70 days the patient’s course was febrile. The only 
effective therapeutic agent was blood transfusion. The patient received a 
total of 5000 ce. of blood during this hospital stay. He improved consider- 
ably, but on Aug. 14, 1936, he was found to have a total leukocyte count of 
2550 with 42% neutrophils, 46°; lymphocytes, 4°, myelocytes, and 8“; 
blast cells. He was discharged on the 106th hospital day, afebrile and 
feeling much better. 

Patient remained at home for 3 weeks, during which time he lost strength 
and became dyspneic, and began to have severe headache accompanied by 
stiffness of the neck. He was readmitted on Sept. 3, 1936. At this time 
physical examination was similar to his previous examination, but the 
re thought to be palpable at the costal margin. Temperature was 
38.5° C. 

Laboratory Findings: Urines were negative. Lumbar puncture showed 
an initial pressure of 230 mm. spinal fluid, but examination of the fluid was 
negative. Blood: erythrocytes 2,430,000; hemoglobin 60°; leukocytes 
13,300; differential: 52° neutrophils, 14°, lymphocytes, 2° monocytes, 
6% myelocytes, and 26% blast cells. Twenty-seven nucleated erythrocytes 
were seen per 100 leukocytes counted. At this time there were over 60°; 
granular cells in the blood smear as shown by peroxidase reaction. 

Following admission the leukocyte count dropped to 5000 and remained 
low for some time. The patient developed abscesses of the gluteal region 
and one finger, which were incised and drained. Material from the ab- 
scesses was cultured and from this was grown S. aureus hemolyticus. Thirty- 
eight blood transfusions were given. Staph. toxoid was given in increasing 
doses over two periods of time in an effort to increase his resistance to infec- 
tion. The leukocyte count continued low with a large number of blast cells, 
except for one period of 12 days which corresponded to the use of the largest 
doses of Staph. toxoid when it reached a peak of 75,000 with 44° neutro- 
phils, 10% lymphocytes, 9°% myelocytes and 35° myeloblasts. Supra- 
vital studies again showed more of a link between the blast cells and the 
mature ones than did the Wright’s stain. Following this it dropped to an 
average of 5000. Decubiti appeared, the patient became progressively 
weaker, and death occurred on the 126th hospital day. At the time of death 
the spleen was barely palpable, and no enlargement of liver or lymph nodes 
was present. 

Autopsy (by Dr. W. B. Wartman, Jan. 3, 1937). Examination of the 
skin at the time of autopsy revealed a few small scattered petechie#, and 
numerous decubiti of the back and buttocks. 
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Examination of the lungs showed numerous small communicating ab- 
scesses of both upper lobes. Histologic section of these areas showed 
extensive infiltration with a cellular exudate comprised principally of mono- 
nuclear cells having a clear pink cytoplasm and round chromatic nuclei con- 
taining nucleoli (hematoxylin and eosin stain). In the remaining sections 
of the lung normal architecture was preserved. 

The spleen weighed 475 gm., and grossly the architecture was normal. 
Histologic section showed normal splenic architecture, altered somewhat by 
infiltration by masses of mononuclear cells similar to those seen in the areas 
surrounding the abscesses in the lungs. 

The only significant enlarged lymph nodes were those of the abdominal 
paravertebral chain, these nodes averaging 2 by 1 by 0.5 em. Sections of 
these showed well preserved architecture, but fairly extensive infiltration 
with the mononuclear cells described above. 

The bone marrow of vertebra, sternum, and ribs showed considerable 
increase in cellularity, due to the replacement of normal elements by the 
mononuclear cells described above. No megakaryocytes or megaloblasts 
were present, but erythrocytes and nucleated red cells were present in normal 
numbers. 

No other infiltrations with mononuclear ceils were seen elsewhere. 


Comment on Case 3. The points of interest in this case are similar 
to those in Case 1: 1, The duration of the disease was 12 months; 2, 
although there was no definite remission as was described in the 
first case, the patient did improve for a time and left the hospital in 
fair condition and remained at home 3 weeks following numerous 
transfusions and supportive therapy. Again in this case we wish to 
call attention to the stimulated rise of the leukocyte count from 
about 6000 to 75,000 following injection of Staph. toxoid, and 
the subsequent fall to leukopenic levels after the toxoid injec- 
tions were discontinued. A rise in leukocyte count was not elicited 
with diphtheria toxoid nor was a second rise of it elicited when 
Staph. toxoid was again given. In either case this might be explained 
by insufficient dosage. 


Case 4.--A. 8., a 60-year-old white man, admitted to the hospital on 
Jan. 18, 1937, complaining of weakness. For 3 years previous to his ad- 
mission he had had intermittent epigastric distress and moderate indiges- 
tion. In the 6 months previous to his admission he had become pro- 
gressively weak and lethargic. A physician discovered that he had a 
hemoglobin of 55°;, and he was hospitalized for study. 

Physical examination revealed a well-developed and well-nourished, white 
man lying quietly in bed. Temperature was 37° C., pulse 88, respirations 20, 
blood pressure 108,60. The skin and mucous membranes were pale. There 
was a sinus behind the right auricle, communicating with the middle ear, 
which had been present for 33 years following mastoidectomy. No petechie 
were noted in the mucous membranes. There was no enlargement of the 
lymph nodes. Physical examination was otherwise entirely normal. 

Laboratory Findings: Urines were essentially negative. Gastric analysis 
showed 48° free hydrochloric acid following histamine. Icteric index was 6. 
Blood chemistry was within normal limits. Stools showed intermittently 
positive benzidine tests. 

Blood: Erythrocyte count 2,390,000, hemoglobin 42%, leukocytes 2600. 
Differential: 24° neutrophils, 52°% lymphocytes, 1°% eosinophils, 23% 
blast cells, and 10 nucleated erythrocytes per 100 leukocytes. Peroxidase 
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reaction done at this time showed that many of the earliest cells contained a 
few granules. 

Course: He was given 3 blood transfusions of 500 ce. each, and improved 
considerably during his stay. The total leukocyte count never rose above 
4200, the highest number of blast cells being 29°¢. 

Following this discharge the patient was hospitalized on 7 occasions for 
blood transfusion. In all, he received a total of 21 transfusions of 500 ce. 
each. This maintained his erythrocyte count between 2,500,000 and 3,500,- 
000. At the end of May, 1937, the spleen could not be felt, nor had the 
liver or lymph nodes been palpable at any time. During this entire time the 
leukocyte count averaged 5000 cells with a high percentage of blast cells, 
and on two occasions reached 11,000. On two oceasions he had scattered 
petechiz on both legs, and for 2 or 3 weeks his gums bled easily. 

On June 30, 1937, the patient suddenly developed pain in the right lower 
chest, accompanied by a cough productive of purulent bloody sputum. 
Examination revealed consolidation of the right middle and lower lobes of 
the lung. He was admitted to the hospital immediately with a temperature 
of 40.7° C., went downhill very rapidly, and died 14 hours after onset of 
the acute episode. No autopsy was obtained. 


Comment on Case 4. This case was of interest because the patient 
remained in excellent condition throughout his illness. The only 
thing that incapacitated him was his anemia. He maintained his 
weight throughout his illness, and he was up and about, living a 
fairly normal life until within 15 hours of his death. His leukocyte 
count was never over 15,000, platelets at all times were low. 

In this case again the diagnosis seemed to be assured by the ab- 
sence of involvement clinically of other organs than the bone mar- 
row, as well as the classification of the abnormal cells by the means of 
Wright’s stain, supravital dyes, and the peroxidase reaction. 

Case 5.—J. S., a 69-year-old white man, was admitted on March 25, 
1937, with a complaint of weakness. During the 6 months prior to his 
admission the patient had been losing weight. Associated with the weight 
loss there was some dyspnea and pain in the right leg. He was given many 
parenteral doses of liver extract and 3 blood transfusions, and was finally 
referred to the hospital. 

Physical examination showed a well-developed, poorly nourished, white 
man lying quietly in bed. Temperature was 38° C., pulse 100, respiration 22, 
blood pressure 110/50. There was slight dyspnea. Skin was pasty; no 
petechizw were noted. There was slight cyanosis of the nails. The chest 
wall was rigid, and a few moist rdles were heard at both bases. The heart 
was slightly enlarged; no murmurs were heard. Liver and spleen could not 
be felt; there were no palpable lymph nodes. Pitting edema of both ankles 
was present. 

Laboratory Findings: Urines were not remarkable except for a small 
amount of albumin. Gastric analysis showed free hydrochloric acid after 
histamine. Icteric index was 4; blood chemistry was within normal 
limits; stools gave occasional positive tests for occult blood. 

Blood: Erythrocytes, 1,860,000; hemoglobin, 32°;, leukocytes 1300. 
Differential: 28% neutrophils, 60°; lymphocytes, 4°; monocytes, 5°; mye- 
locytes, and 3% unclassified cells. 

Course: The patient was digitalized upon admission, with subsidence of 
edema and dyspnea. Six transfusions of 500 cc. each were given, with a rise 
in erythrocyte count and hemoglobin. Two days after admission blast cells 
were first seen in the smears, and continued to be seen until discharge. 
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The leukocyte count during his entire stay (36 days) never rose above 2750, 
and the percentage of blasts never rose above 6. He was discharged from 
the hospital feeling much better on May 1, 1937. 

The patient was readmitted 3 weeks later because he had been feeling 
poorly. Two transfusions of 500 ec. each were given, and he was discharged. 
Blood counts remained about the same. 

He was again admitted on June 9, 1937, for transfusion. Leukocyte 
counts were unchanged, but at this time both spleen and liver were just 
palpable. He was given 11 transfusions. However, his course was pro- 
gressively downhill, and he finally went into circulatory collapse and died. 
Final leukocyte counts remained low, but the percentage of blast cells had 
risen to 27 at death. At the time of death both liver and spleen were 
moderately enlarged. 

Autopsy (by Dr. M. A. Simon, Aug. 17, 1937). The only notable point on 
examination after opening the body was enlargement of the liver and spleen. 
The liver weighed 2450 gm., and gross examination of the cut surface re- 
vealed no abnormality. Histologic section showed hyperemia and dilata- 
tion of veins and sinusoids, but no abnormal infiltrations. The spleen 
weighed 740 gm., and cut section showed some obscuring of the Malpighian 
corpuscles. Histologic section showed normal architecture, but the splenic 
pulp contained innumerable white cells in all stages of development, being 
a striking picture of extramedullary hematopoiesis. The most striking 
form seen was a large multinucleated form resembling an atypical mega- 
karyocyte. 

No enlargement of lymph nodes was found, but in one node a small area 
similar to the picture seen in the spleen was found. 

Bone marrow of sternum, ribs, and vertebra was watery aud pale red, 
definitely not pyoid in character. The sections showed the same changes 
noted in the spleen. Every stage of development of both red and white cell 
series Was seen, with giant multinucleated cells resembling megakaryocytes. 

No other leukemic changes were found anywhere. 

Comment on Case 5. This case was admitted with a diagnosis of 
aplastic anemia. At no time until nearly the day of death did he 
show sufficient abnormal cells to make differentiation with peroxidase 
reaction necessary. From time to time supravital stains were em- 
ploved but to no advantage. It seemed to us throughout the course 
of the disease that the greatest damage lay in the bone marrow and 
this was confirmed at autopsy, although the spleen contained extra- 
medullary hematopoiesis. 

Discussion. In all, we give 5 cases of leukemia each of which was 
myeloblastic. As pointed out earlier, blastic leukemia of the 
myeloid type is usually regarded as an acute disease; and also, as a 
rule, has infiltration if not metastases of the myeloid elements into 
many organs. In only | of the 3 autopsies obtained was there no 
infiltration in the spleen. ‘Throughout the clinical course of all 5, 
only‘ in the 2 cases showing splenic infiltration at autopsy was there 
any clinical indication of other than bone-marrow change. Even 
in these cases there never were enlarged lymph nodes and in these 
cases the spleen was only moderately enlarged. 

The clinical course of each of these cases is longer than that of the 
average myeloblastic leukemia, and their average course is longer 


than the average of the 13 cases referred to earlier. In each case 
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leukopenia was a frequent finding. In 2 cases, however, manipula- 
tion of the leukocyte count by a toxic agent, 7. ¢., Staph. vaccine 
in the first case, and Staph. toxoid in the third case, gave increases 
in the number of leukocytes which tended to return to the 
normal level when the toxic agent was discontinued. In each 
case purpura was encountered at some time or several times during 
the course of the disease. Minor infections, such as gingivitis, sore 
throats, ulcerations of the buccal mucous membrane, furuncles and 
abscesses, were encountered in each case with the exception of the 
last one, and from 3 of these (Cases 1, 2, and 3) during the course of 
the illness S. aureus hemolyticus was cultured from these foci. 
During the terminal pneumonia in Case 4 this same organism was 
again cultured. We believe that this finding is evidence only of a 
secondary invasion with an organism which is truly widespread. 
However, its occurrence in these 4 cases, which were very similar, 
is at least worthy of note. 

Transfusion was the mainstay of the treatment in each case. Only 
in 1 case was there a suggestion that something had been done to 
cause remission of the disease, but the remission which occurred in 
Case 1 lasted only 5 months. On the other hand, this remission, 
except for continued leukopenia, was complete. 

Three bone marrow biopsies were done. One of the bone marrow 
biopsies was obtained from Case 2, in which no autopsy was done. 
The biopsied material from Cases 2 and 3 were similar: each showed 
hyperplasia and amaturation of the cellular elements. Each of 
these was done early enough in the disease to show less change in the 
red cell elements than that of the first case. The biopsied material 
from the first case showed more hyperplasia of the white cell ele- 
ments and a surprising nonmaturation, as well as definite lack of red 
cell and platelet formation. 

Where autopsies were obtained (Cases 1, 3, and 5), the greatest 
amount of disease was found in the bone marrow. Because of the 
minor infiltration in spleen, liver, and lymph nodes the disease 
appears to us to a large extent to be dysfunction of bone marrow. 

A summary of the 13 cases in the literature and of these 5, is 
given in the chart. It will be seen that the duration of the disease 
of each of these is greater than the usual for myeloblastic leukemia. 
Absence of clinical enlargement of spleen, liver, and lymph nodes in 
each case is a striking factor, as well as is a tendency to leukopenia. 

Summary and Conclusions. Five cases of leukopenic leukemia 
have been presented. The abnormal cells found in the blood of each 
of these were greatly embryonic or blast cells. By the appearance of 
such cells in Wright’s stained specimens, in specimens stained with 
supravital dyes, and to a certain extent by the use of the peroxidase 
reaction, each case was designated myeloblastic leukemia. This 
diagnosis was confirmed in 4 cases by autopsy or bone marrow 
biopsy. The striking lack of involvement of organs other than the 
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bone marrow also seems to us to be proof of the myelogenous origin 
of the disease. 

Auer bodies were found frequently in the blast cells of 2 cases 
(1 and 3), and were as readily recognized with the supravital dyes 
as with Wright’s stain. 

In each of the 5 cases the only effective therapeutic agent em- 
ployed was transfusion and this was of value for only a short time. 

We wish to thank the Institute of Pathology of Western Reserve University for 


the protocols of the 3 autopsies included in this report. We wish to give credit to 
Dr. W. B. Wartman for the micrograms. 
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OBSERVATIONS ON BLOOD REGENERATION IN MAN. 


Il. THE RISE IN RETICULOCYTES IN PATIENTS WITH 
HEMATEMESIS OR MELENA FROM PEPTIC ULCER.* 


By E. Scuigpt, M.D., 


SENIOR ASSISTANT, BISPEBJERG HOSPITAL, 
COPENHAGEN, DENMARK. 


(From the Medical Department C, Bispebjerg Hospital.) 


A RISE in reticulocytes generally is interpreted as a sign of an 
increased blood production. In the case of an acute hemorrhage, 
however, a certain rise must be expected even if blood production 
continues at a normal rate. Reticulocytes are supposed to be 
young, not quite ripened, perhaps prematurely emitted red blood 
cells. Their number generally is given as a percentage of the total 
red cell count, not as an absolute number. In normal conditions, 
we find up to 1% in man, or, with 5 million erythrocytes, 50,000 
reticulocytes per c.mm. Now, if a patient after an acute hemor- 
rhage has only 1 million red blood cells left, and if the production 
of reticulocytes continues at the same rate as usually, the same 
number of reticulocytes per c.mm. will give, not 1% but 5%. 
Furthermore, after an acute hemorrhage, the total blood volume 
probably is not made up at once but only the plasma volume. 
This, to be sure, will not give a higher reticulocyte percentage, but 
the red cell concentration will be higher than corresponding to the 
blood loss and with it the absolute number of reticulocytes per c.mm. 

These facts must be borne in mind when reticulocyte counts are 
used to advocate an increase of production after hemorrhage. 


* Supported by a grant from the P. Carl Petersen Foundation. Read at the 
meeting of the Danish Society of Internal Medicine, October 29, 1937. 
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Thus, 25% reticulocytes at a level of 1 million red blood cells means 
at most 5 times as many reticulocytes as normally, not 25 times. 

This applies not only to reticulocytes but all young blood cor- 
puscles must be present in a higher concentration after a hemorrhage 
than normally, even without any increase in production. This 
means that the average age of the blood cells as a total will be lower 
than in normal conditions. Only a certain proportion of old cells 
from before hemorrhage are left; the rest of the blood is made up 
by new cells. Not until regeneration is complete and normal level 
reached will the average age be as high as before the hemorrhage. 
Until then, it must be lower. If my earlier theories about regenera- 
tion’ are correct, this period will correspond to the lifetime of the 
red blood cells." 

In the following are given a survey of the findings in literature, 
as well as my own reticulocyte counts in patients with hematemesis 
or melena from peptic ulcer. 

Survey of Literature. In Table 1 are given the reticulocyte rises 
after experimental hemorrhage in animals. 


TABLE 1.—ReticutocyTe Rise Arrer EXPERIMENTAL HEMORRHAGE IN ANIMALS, 


Species Retic, 
rf) Size of max, 
animal. Author. Year. hemorrhage. (%). 
Rabbit Meulengracht® 1918 1/18 of body wt. 20-30 
Rabbit Torii!’ 1923 1/67 of body wt. 8.6 
Rabbit Gordon? 1934 1/64 of body wt. 6.6-7.2 
Rabbit Sjévall 1936 Repeated hem. 22-2 
Dog Hoitink® 1935 1/20 of body wt. 4.45 
Sheep Wirth and 1936 1/24 of body wt. 3.4 
Kangjera™ 


The difference in maximal reticulocyte percentage between the 
different species of animals is considerable. A blood loss of about 
one-twentieth of the body weight induces only 3% to 5% reticulo- 
cytes in dog and sheep, against 20% to 30% in the rabbit. Wirth?! 
states that a horse after loss of one-half its blood has only 500 im- 
mature cells per ¢.mm., while the number in a dog which has been 
bled correspondingly is no less than 1 million. 

In man, the figures found are varying (Table 2). 


TaBLe 2.—ReticuLocyTe Rist AFTER HEMORRHAGE IN MAn.* 
Min. Hg. Retic. max. 


Author Year. (%). (%). Comment. 
Robertson and Bock"! 1919 20 25.0 War-lesion 
este... 1933 35 25.0 Gastric hem 
Rémcke” 26 9.0 Gastric hem. 
Rémcke” 32 8.5 Gastric hem. 
Rémcke® 36 8.5 Gastric hem. 
Rémcke” 38 10.0 Gastric hem. 
Rémcke!® 70 10.0 Gastric hem. 
Stadtmeister’ . . 25 7.5 Gastric hem. 


* The first two communications of Table 2 are those cited by most textbooks. 
My own figures, when no complications are present, correspond better to the last two. 
VoL. 196 No. 5.—NOVEMBER, 1938 22 
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Author’s Observations. TJ'echnique. One-tenth centimeter of blood is 
mixed with 0.025 ec. 1% brilliant cresyl-blue. After 5 to 10 seconds a smear 
is made. Staining with Griinewald-Giemsa for 20 minutes. The countings 
have been made by three different technical assistants, but in almost all 
cases the same patient has been followed by the same assistant for the 
whole period of investigation. Hemoglobin and red cell examination as in 
former reports.'«.4 

Patients. The patients here investigated have been admitted to another 
department than were those of my earlier communications. As treatment 
they have been given a diet, consisting during the first days after hemorrhage 
of ? liter of milk and ? liter of oatmeal gruel. After 1 to 3 days, 1 liter of 
each was given and 2 eggs; later various milk soups and bread were added 
and the purée diet used by Meulengracht was attained 3 weeks after the 
feces had ceased to give a positive benzidine reaction. As to mortality 
(Olesen,? Venndt'*) and blood regeneration (when given iron'@), these 
patients are comparable to those given the purée diet from the first day of 
admission (as in my first papers':*). 
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Fic. 1.—Typicat ReticutocyTe Curve AFrrer HEMORRHAGE. 
Reticulocyte percentage, number of red blood cells and hemoglobin percentage 
from patient with gastric hemorrhage from peptic ulcer. Abscissa: number of days 
after hemorrhage. Ordinate: reticulocyte percentage, red blood cells in millions pet 
cubic millimeter, hemoglobin percentage. 


Types of Reticulocyte Curves. In Figure 1 is shown a typical 
reticulocyte curve with hemoglobin and red cell valuesfrom a patient 
with gastric hemorrhage. 

During the first days after hemorrhage, a certain reticulocytosis 
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is seen—perhaps due to the concentration of the reticulocytes men- 
tioned in the introduction. By and by the percentage rises and 
reaches a maximum value, often plateau-like, about the sixth to 
eleventh day. After this, the percentage falls but for a very long 
time, up to 30 days, it keeps higher than normal. This is only what 
we might expect. Not until a lifetime of blood cells has elapsed will 
the average age of the blood cells be normal; until then, it will be 
lower because there is a greater percentage of younger cells and 
presumably also a higher reticulocyte per cent. The longevity 
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Fig. 2.—Atypicat Reticutocyte Curve AFTER HEMORRHAGE FROM PATIENT WITH 
HypocuHrRoMic ANEMIA. 
Abscissa and ordinate as in Fig. 1. 


found in this way is about the same as that found by other methods. 
Curves of this type have been met with in 17 patients who have 
been given iron and in 10 patients given no iron. In 6 patients 
given iron, I have seen reticulocyte curves of quite another type 
(Fig. 2). 

Here we get, not only much higher maximum values than in the 
other patients, but also a veritable peak as seen in pernicious 
anemia or in simple achlorhydric anemia under specific treatment. 
Five of these 6 patients on admission (soon after the hemorrhage) 
had a color index which was low, from 0.87 to 0.77, averaging 
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(0.82 + 0.02. In the patients of the first group, the average index 
on admission was 0.92 to 1.13, averaging 1.0 + 0.02. The patients 
with atypical reticulocyte curves thus in a very important respect 
differ from the main group. The sixth patient with this type of 
reticulocytosis had a normal index at the 2 first determinations on 
admission; later, his index was low; this generally is not seen in 
patients treated with iron." 

My idea is that these patients, before the acute hemorrhage, 
were suffering from an iron-deficiency anemia, and, as a sequence 
to this deficiency, a lowered blood cell production. When they 
are given iron, they react in the same way as patients with a simple 
achlorhydric anemia, with an increase in production and a reticulo- 
cytosis which in some of them has been very pronounced (Fig. 4). 
I am confident that they would have shown a rise in reticulocytes 
when given iron even if they had had no hemorrhage. 


ar 
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Fic. 3.—CorRELATION BETWEEN MAXIMAL RETICULOCYTE PERCENTAGE AND MIN- 
IMAL ERYTHROCYTE VALUE. PatTIENTS Not Given IRon. 
Abscissa: minimal erythrocyte value. Ordinate: maximal reticulocyte percentage 
Solid circles: patients with a normal color index on admission. Hollow circle 
patient with a low color index on admission. The line is drawn as an average. 


One patient of the group not treated by iron, who had a low index 
(0.85), did not give a higher reticulocyte response to the hemorrhage 
than the other patients of this group (Fig. 3). 

Correlation Between Maximal Reticulocyte Response and Minimal 
Erythrocyte Values. As in other anemias, the maximal reticulocyte 
percentage increases with falling erythrocyte values. In Figure 3, 
this correlation is shown for 10 patients not given iron. The 
reticulocyte percentage does not reach high values—only about 
8% when the red blood cells are between 1 and 2 millions. This is 
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hardly twice the figure expected from the considerations given in 
the introduction. The line drawn as an average will be used as a 
standard in the following figures. 

Those patients who have been given iron (Fig. 4) show a some- 
what higher reticulocyte rise than the others, even if not as much 
higher as might have been expected. Many patients given iron 
do not rise higher than those not so treated (standard line). The 
6} patients marked o had a low color index on admission or later. 
It will be seen that these 6 patients not only, as mentioned, gave 
another type of reticulocyte response, but also had definitely higher 
maximal values. 
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Fig. 4.—CorrELATION BETWEEN Maxima. ReticuLocyTE PERCENTAGE AND MIN- 
IMAL EryTHRocYTE VALUE. PatTIENTs GIVEN IRON. 

Abscissa: minimal erythrocyte value. Ordinate: maximal reticulocyte percentage. 
Solid circles: patients with a normal color index on admission. Hollow circles: 
patients with a low index on admission or later (0). The line is the average from 
Fig. 3 (patients not given iron). 


Some of the patients with a normal index also gave maximal 
values above the standard line. It is to be noted that many of 
these patients were admitted during the months of May and June. 
A moderate reticulocytosis during springtime has been seen in 
normals by Grunke and Diesing.* These authors have found a rise 
from an average of 0.6% during the rest of the year to 0.9% in 
springtime; the maximal value found was 2.8%. Furthermore, 
Seyderhelm and Grebe" have found that administration of vitamins 
(A, B and C) may promote a rise in reticulocytes. The higher 
values seen during May and June in our patients might have a 
similar explanation. 
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There is thus no great difference between the maxima attained 
in the iron group and the group without iron. In another respect, 
however, there is a difference between these two groups: The day 
of maximal reticulocyte value, reckoned from the day of hemor- 
rhage, is somewhat later for those patients who have been given 
iron than for the others (10.6 + 0.83 and 6.0 + 0.73 days, re- 
spectively). Patients are given iron at once upon admission; but 
in many cases a few days elapse before the patients are admitted. 
If iron is given very late (e. g., 10 to 14 days after the hemorrhage) 
a reticulocyte curve with two peaks may be seen. The first peak 
is seen about 6 days after the hemorrhage, the second appears 
5 to 6 days after the iron medication has begun. This phenomenon 
has been described by Rémcke.” Stadtmeister'® has seen a two- 
peaked rise in hematoblastic cells from sternal puncture under the 
same conditions. 
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Fig. 5.—ReEtTIcULOcYTOSIS IN PERNICIOUS ANEMIA, SIMPLE ANEMIA AND ANEMIA 
AFTER HEMORRHAGE. 

Abscissa: minimal red blood cell value. Ordinate: maximal reticulocyte percentage. 
Line A: pernicious anemia treated with liver intravenously (Minot and Castle’). 
Line B: simple anemia treated with iron (Heath*). Line C: standard line from 
Figs. 3 and 4 (anemia after acute hemorrhage, not given iron). 


As will be seen from Figure 5, the rise in reticulocytes is but 
small after hemorrhage (even if treated with iron) as compared to 
the reticulocytoses seen in pernicious anemia or in simple achlor- 
hydric anemia (Heath,* Reznikoff and Goebel’). The correlation 
between lowest erythrocyte value and highest reticulocyte per- 
centage is seen in all these conditions. 

Reticulocyte Rise and Blood Regeneration Rate Compared. The 
regeneration rate of the individual patients may be expressed by 
the deviation from a known standard of the average daily rise in 
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red blood cells during the first 20 days after the minimal erythro- 
cyte value was measured. This standard in the patients here 
investigated may be expressed by the equation: 

Daily rise X 33 = 4.8— minimal erythrocyte value in million 

(Schiddt*4) 

Thus the maximal reticulocyte percentage may be compared to 
the regeneration rate. It may be said at once that in individual 
patients the connection between the two values is not evident. As 
an example may be given the figures from a group of patients who 
all started from about the same erythrocyte level and gave about 
the same reticulocyte response. The regeneration rate in these 
patients, on the other hand, varied greatly, the patients having been 
given different treatment. 


TasBLe 3.—RericutocyTe MAXIMA AND REGENERATION RaTE IN 6 
PATIENTS STARTING FROM THE SAME EryTHROCYTE LEVEL 
aND GIVEN DIFFERENT TREATMENT. 


Minimum R.B.C Reg. 

R.B.C., Retic 20 days diff, 

count max, after fr 
Sex, Age. millions). (%). minimum, stand. Iron, 
F 53 1.82 7.3 2.12 62 
32 1.87 5.8 2.45 51 
M 18 1.78 7.4 3.14 -19 + 
56 1.82 7.2 3.32 + 
M 43 1.86 6.8 3.60 +6 + 
F 32 1.88 6.2 4.32 +41 + 


The difference from the standard of regeneration is given in thousands of R.B.C."¢ 
The last patient differed from the rest in being from the country while all the other 
patients came from town. Besides, she was given ascorbic acid. I cannot as yet 
say if this has been of any importance. 


Starting from the same point, the 20-day erythrocyte values 
varied from 2.12 ‘o 4.32 millions. The first patient included in 
Table 3 hardly regenerated her blood at all, the last showed one 
of the fastest rises ever recorded. Still, they gave the same reticulo- 
cyte response. On the other hand, 2 patients with the same starting 
point and same regeneration rate gave maximal reticulocyte counts 
as different as 6% and 28% (the first patient was the last of Table 3, 
the latter one of those with a low color index). 

Among the patients included in this investigation, those given 
iron regenerated their blood much better than those not so treated.'4 
The reticulocyte response in the two groups, however, was not very 
different, even if somewhat greater in the iron-treated group.* Thus 
it is not possible in the individual instance to draw any conclusions 
from the reticulocyte rise as to the rate at which the patient will 
regenerate his blood. 

It would be specially interesting if a better regeneration might 
be demonstrated during the springtime where we have seen a 


* In 77 patients treated with iron since this paper was written, the reticulocyte 
rises have not been delinite!y higher than in the patients given no iron. 
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greater reticulocytosis. It looks as if this were the case, but nothing 
definitely may be said as yet. 

Discussion. How is the reticulocytosis in these patients to be 
evaluated? Is it a sign of an increased production? The results 
included in Table 3 show that the same reticulocyte rise in one 
patient may be followed by a lively regeneration, in another by 
none at all. 

The results of sternal punctures might indicate an increased pro- 
duction, as we here find the percentage of erythroblastic elements 
considerably increased after hemorrhage (Stadtmeister'®). This 
author, however, finds a rise in erythroblasts even when no regen- 
eration follows. Furthermore, the regeneration lines are straight 
and converging, which from tleoretical considerations must be taken 
as a sign of a normal production rate. An increase in production, 
to be sure, might be counterbalanced, e. g., by a shorter lifetime of 
the old or new cells, or the surplus of production might be used to 
refill the depots which probably have been emptied after the 
hemorrhage. 

I think reticulocytosis may be regarded as an earlier emission of 
the red blood corpuscles than normally; and I believe that such an 
earlier emission will often accompany an increased production. In 
the first place, the percentage of young (prematurely emitted) cells, 
which even at normal production rate is appreciable, will quite 
naturally be greater during increased production. Next, we may 
conceive that blood corpuscles during an increased production will 
be sent out earlier than otherwise, perhaps simply from overcrowd- 
ing of the bone marrow. Finally, it might be imagined that the 
period of maturation during a crisis will be shortened when a bigger 
yield of cells is required. 

Still, a reticulocytosis is not necessarily a sign of an increased 
production. I conceive of reticulocytosis at present as something 
by itself: a by-phenomenon to increased production when this is 
present, but a phenomenon which quite well may be seen alone. 
Thus, a reticulocytosis without any increase in the number of red 
blood cells is seen in pernicious anemia after administration of arsenic 
and so on (Minot and Castle’). By fractioning of liver prepara- 
tions, we may get a factor which gives reticulocytosis but no regen- 
eration; only after completion with other factors will regeneration 
start (Subbarow, Jacobson and Fiske,!’ Eisler, Hammarsten and 
Theorell'). Wichels and Hoéfer®® found that reticulocytosis and 
regeneration responded differently after treatment, with different 
liver preparations. This dissociation between rise in reticulocytes 
and red cells has been mentioned by Murphy® in 1933; but I do 
not think it has been demonstrated clinically as clearly as in the 
hemorrhagic anemias here investigated. Whatever the theoretical 
considerations may be, I think I have shown that the reticulocytosis 
in patients with acute hemorrhage is much less than previously 
assumed‘! 
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I can only conclude from all this that the output of the bone 
marrow must be the result of two factors: the intensity of pro- 
duction and the intensity of emission. These two are not necessarily 
always parallel and presumably they are controlled in different ways. 

Summary. |. After a hemorrhage, even if production of red cells 
is not increased, we may expect a rise in percentage of reticulocytes 
as the same (normal) number of reticulocytes will give a higher 
percentage when the erythrocyte level is lowered. 

2. In the literature, the assumption of a high reticulocyte per- 
centage (up to 25°) after hemorrhage has been a dominating 
concept. 

3. In 17 patients given iron and in 10 patients not so treated, 
but all given the same standard diet, the reticulocytosis very rarely 
exceeded 

1. As a contrast to these findings, 6 patients with a low color 
index on admission gave values up to 28%. These patients are 
supposed to have had an iron deficiency anemia before the hemor- 
rhage. 

5. The reticulocytosis in patients given iron did not greatly 
exceed that in patients not so treated. 

6. A correlation was found between height of reticulocytosis and 
lowest erythrocyte level. 

7. In individual cases, the size of the reticulocytosis did not give 
any indication as to regeneration rate. 

8. The concept of reticulocytosis as an indicator of increased 
production has been discussed. 


Technical assistance has been given by Mrs. E. Vellemann, Mrs, A. Lachmann 
and Mr. J. P. Leth-Serensen. 
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PERITONEAL LAVAGE IN THE TREATMENT OF RENAL 
INSUFFICIENCY. 


By JoNATHAN E. Ruoaps, M.D., 
J. BERTON CARNETT FELLOW IN SURGICAL RESEARCH, UNIVERSITY OF PENNSYLVANIA 
SCHOOL OF MEDICINE, PHILADELPHIA, PA. 


(From the Surgical Clinic of the Hospital of the University of Pennsylvania, and the 
Harrison Department of Surgical Research.) 


PERITONEAL lavage as a therapeutic procedure in uremia was 
suggested by Ganter® in 1923. The suggestion had for its basis the 
fact that urea, as well as certain other diffusible substances, may be 
removed from the blood by dialysis and the assumption that the 
peritoneum is a suitable dialvzing membrane. 

The method has been tried very little except in the experimental 
laboratory. While there seems little hope that peritoneal lavage 

‘an replace renal function over a long period, it does appear possible 
that it may prove valuable in tiding a patient over a short period 
of renal insufficiency. In the type of acute nephritis sometimes 
seen in association with diabetic coma, in the renal failure occa- 
sionally seen after blood transfusion, in certain cases of bichloride 
of mercury poisoning, and in various other forms of urinary tract 
disease in which the ultimate prognosis is fair if the immediate 
crisis can be met, such a procedure might prove of real value. 

We have carried out the procedure four times in 2 patients who 
were believed to fall in this group. Unfortunately, autopsy later 
proved the diagnosis in each case to be in error; but the chemical 
data obtained seems of sufficient interest to warrant this report. 


Case Abstracts. Case 1..-W. B. was a 68-year-old man admitted to 
Dr. Ravdin’s service in this hospital in June, 1936. He was complaining 
of a 5-in. carbuncle of the back. Diabetes mellitus had been discovered 
1 week previously. The past history was irrelevant. On admission, blood 
sugar was 300 mg. per 100 cc. and serum carbon dioxide 23 vol. %. <A 
program was immediately instituted to control his diabetes and the car- 
buncle was excised. Within 12 hours it became apparent that he had a 
severe degree of renal failure with a blood urea nitrogen concentration of 
100 mg. per 100 cc. Since there was no history suggesting chronic neph- 
ritis, as he had no cardiac enlargement, and did not have hypertension, it 
was believed that the renal failure was secondary to the diabetic acidosis, 
as in the cases reported by Holmes?’ in 1935. Fluids were forced to 3 liters 
per day, sodium chloride and sodium bicarbonate were given in doses of 
15 gm. each per day in an effort to promote kidney function, and sodium 
lactate was given intravenously to combat the acidosis. The urinary out- 
put was increased considerably, but the blood urea nitrogen concentration 
remained high in spite of these measures. Five days after admission the 
blood urea nitrogen reach 170 mg. per 100 cc., the patient became stuporous, 
and it was apparent that the customary methods of treatment had failed. 
Accordingly, on June 17, the patient was taken to the operating room and a 
cannula introduced into the peritoneal cavity under local anesthesia. 
Nine liters of fluid were introduced in 6 installments and a total of 6} liters 
recovered. 
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The composition of this fluid is given in Table 1. Samples of blood were 
taken immediately before and immediately after the procedure and analyzed 
for serum carbon dioxide, serum chlorides, and blood urea nitrogen (Table 2). 
The lavage fluid withdrawn from the abdomen was analyzed for urea nitro- 
gen, chlorides, and sugar (Table 3). Although the procedure required 23 
hours, it was well tolerated by the patient. The temperature was 102° F. 
before the procedure and 103° F. upon returning to the ward. The char- 
acter of the patient’s temperature curve was not altered by the procedure. 


TABLE 1.—ComposiTion or LAVAGE FLutIp EMPLOYED IN CASE 1. 


Sodium chloride ; 14.5 gm. per liter 
Potassium chloride 0.4 gm. per liter 
Calcium chloride 0.2 gm. per liter 
Lactic acid as sodium lactate 2.4 cc. per liter 
Total chlorides. . 256.0 m.Eq. per liter 


TABLE 2.—ComMPOSITION OF BLoop In Case 1 BEFORE AND AFTER 
PERITONEAL LAVAGE. 
Carbon Hemoglobin 


Urea N, Chlorides, Glucose, dioxide, Sabli, 

mg. %. m.Eq./L. mg. %. vol. %. %. 
Before lavage . «. 184 101 244 31 40 
After lavage . 166 116 272 29 42 


TaBLeE 3.—CompositTion or LavaGe Fiutp ReEcovERED FROM THE PERITONEAL 
Cavity IN CasE 1. 


Urea N, Chlorides, glucose, 
mg. %. m.Eq./L. mg. %. 
75 164 90 


The pulse rate was 130 both before and after lavage and fluctuated very 
little in the interval. The respiratory rate was 44 before the lavage and 
42 after it. The blood pressure was 130/70 before the procedure and was 
the same when the patient returned to the ward. The systolic pressure 
declined as low as 100 for a time during the lavage. The patient was com- 
pletely stuporous at the start of the procedure, but toward the end he 
responded sufficiently to make a few intelligible complaints and upon re- 
turning to the ward responded to a question. 

The subsequent course of the patient was downward and he expired the 
next day. 

Autopsy revealed an advanced chronic glomerulonephritis. The perito- 
neal surfaces were smooth and glistening and no mark of the puncture 
could be found on the viscera. There was 300 cc. of fluid in the peritoneal 
cavity. 

Case 2.—W. H., a 34-year-old, white male, was admitted to the Abington 
Memorial Hospital for treatment of a right renal calculus. Ureteral cath- 
eterization failed to result in passage of the stone. Urinary output was 
scanty and blood urea nitrogen rose steadily. Hematuria was present but 
only a few casts were found. The clinical diagnosis was right renal calculus 
with oliguria due to reflex inhibition of the kidneys. 

On September 22, 1937, pyelolithotomy and nephrostomy were performed. 
The urinary output continued to decline and the blood urea nitrogen con- 
tinued to rise (Fig. 1). On September 24, moderate anasarca was noted 
which persisted. Gradually vomiting and mental confusion appeared. On 
October 7, the blood urea nitrogen rose to 223 mg. per 100 cc., the chlorides 
were 436 mg. %, and the serum carbon dioxide 33 vol. %. The total 
urinary output for 24 hours was 55 ce. Peritoneal lavage was performed, 
October 7, and repeated, October 8 and 10. Death ensued, October 12, 
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and autopsy showed an acute exacerbation of a chronic latent glomerulo- 
nephritis. 

The patient seemed clearer mentally after the first lavage. Substantial 
quantities of urea nitrogen were removed, the chlorides and carbon dioxide 
values remained low.’ Portions of the lavage fluid used on October 10 
(physiologic saline solution) were rendered hypertonic by the addition of 
glucose, the amount was not sufficient, however, to result in the with- 
drawal of body fluid. Four hundred cubic centimeters of one-sixth molar 
sodium lactate was also added in this lavage but without a significant effect 
on the serum carbon dioxide. 


Blood Urea Nitrogen 


Concentration 
mo % 
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250-- + 
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Fic. 1.—The course of the blood urea nitrogen concentration in the second patient. 
The terminal rise was checked for 72 hours by peritoneal lavage. 


Blood specimens taken immediately before and immediately after each 
lavage showed declines in the urea nitrogen of 21.5 mg. %, 30 mg. % and 
29 mg. %, respectively. 

Peritoneal washings showed urea nitrogen values ranging from 174 to 
195 mg. the day following lavage though similar specimens analyzed 2 weeks 
later showed values of 7 to 10 mg. % indicating that the material decom- 
poses at ice-box temperature. 

Uric acid occurred in the lavage fluid in a concentration of 5 mg. %, which 
is of interest because Putnam" stated that this substance did not dialyze 
through the peritoneum. 


Discussion. Since the demonstration that glomerular function is 
largely a matter of filtration, artificial dialysis of blood naturally 
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suggests itself in line with other forms of substitution therapy. 
Dialysis of blood was first performed in vivo by Abel, Rowntree, 
and Turner in 1913-1914. A system of celloidin tubes was con- 
structed and introduced into the circulation of dogs. Clotting was 
prevented with hirudin. These authors were especially interested 
in the method for the study of amino acids in the circulating blood. 

Necheles'' performed a number of animal experiments in remov- 
ing nitrogen by shunting the circulating blood through tubes made 
of semipermeable membranes. Practical difficulties were encoun- 
tered with anticoagulants. Haas’ used the method on 1 patient 
but felt that he could not be sufficiently sure of obtaining pure and 
harmless hirudin to employ the method widely. 

Ganter,® using rabbits and guinea pigs, and Landsberger and 
Gnoinski,'® using rabbits, produced a high blood urea nitrogen by 
various means (nephrectomy, ligation of ureters, uranium nitrate) 
and lavaged the peritoneum with the removal of substantial amounts 
of non-protein nitrogen and with temporary clinical improvement. 
Ganter applied the method to 1 uremic patient and to 1 patient 
with diabetic coma. He also replaced a collection of pleural fluid 
with saline in a uremic patient and obtained temporary improve- 
ment. Rosenak and Siwon' extended these studies and recom- 
mended the use of 5% glucose solution at a temperature of 42° to 
44°C, 

More recently Haam et al.* used peritoneal lavage as a method of 
treatment in acute uremia produced in rabbits with mercuric 
chloride. Fifty per cent of the treated rabbits recovered, as com- 
pared with 12% of the control group. 

So far the method has been employed clinically in 13 cases 
(Table 4). The results substantiate the view that the procedure is 
futile in chronic nephritis, and other progressive forms of renal 
impairment. They do not prove or disprove the value of the 
procedure in those forms of renal disease in which the injury is 
temporary. 


TaBLe 4.—PERITONEAL LAVAGE IN THE HUMAN SuBJEcT. 


No. of 
Author and year, cases, Cause of uremia, Result. 

Ganter,' 1923. 1 Chronic nephritis Died 
Heusser and Werder,’ 1927 3 Not stated Unsuccessful 
Baldza and Rosenak,’ 1934 2 Bichloride of mercury poisoning Died 
Wear et al., 1938 5 Carcinoma of bladder, 2 Died 

Bilateral hydronephrosis, 2 Died 

Reflex anuria with obstruction, 1 Lived 
Author 2 Chronic nephritis Died 


The selection of cases is often difficult when the patients are first 
seen in uremia and suitable cases occur so infrequently that the 
experience of several clinics is needed to evaluate the method. 

There is some justifiable hesitancy in performing abdominal 
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punctures, as fatalities have been reported.2. However, most 
authors feel that the method is moderately safe in the absence of 
previous inflammatory disease of the abdomen and it has been em- 
ployed many times to administer fluids to children and to some 
extent as a diagnostic procedure in abdominal diseases by Neuhof 
and Cohen.” 

In both of the patients reported here the visceral peritoneal sur- 
faces were carefully examined at autopsy for evidence of injury but 
none was found. In both cases the peritoneal surfaces were clean 
and glistening. The procedure had relatively little effect on tem- 
perature, pulse, respirations and blood pressure. It produced little 
discomfort, except during the second trial in the second patient, 
when the patient complained of some pain. 

Both of these patients were shown at autopsy to have chronic 
glomerulonephritis and accordingly were unsuitable for treatment 
by peritoneal lavage. They, therefore, cannot properly be used for 
evaluation of the clinical results of this method. They do demon- 
strate, however, that the peritoneal cavity can be used in patients 
as a dialyzing membrane and that in the presence of high blood urea 
nitrogen concentrations substantial quantities of urea can be re- 
moved (Table 5). 


ABLE 5. REA EMOVED BY ERITONEAL LAVAGE. 
TABLE Urea Rem PERITONE I 


Fluid Concentration Total urea 
recovered. of urea, nitrogen, 
Lavage. ce. mg. %. gm. 
11,000 189 20.83 
III 6,325 184 11.64 


According to Bodansky,‘ the 24-hour urea nitrogen excretion on 
a low-protein, high-carbohydrate diet can be reduced to the vicinity 
of 2.9 gm. 

The real cause of death in uremia is still the subject of discussion. 
Surely the accumulations of urea in the body is not, as a rule, the 
decisive factor. Undoubtedly acidosis is an important factor, 
though whether this is the sole cause of death seems doubtful. 
A patient recently died of uremia at this hospital who had a normal 
serum carbon dioxide shortly before death. Since the normal kid- 
ney excretes only diffusible substances it is reasonable to assume 
that uremia is at least in part a disturbance of the concentrations 
of the diffusible components of the body fluids and if so should be 
amenable to correction by peritoneal lavage. 

Urea was chosen for preliminary study because its concentration 
increases to such an extreme degree in renal insufficiency and because 
marked changes in its concentration are not brought about by many 
other conditions. 
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+ The basic solution used for peritoneal lavage should contain the 
diffusible components of blood serum in their normal concentrations 
and should theoretically contain a non-diffusible solute such as 
acacia in sufficient amounts to counteract the oncotic pressure of 
the serum proteins and so prevent the absorption noted in each of 
these four lavages. No practical experience has been had with 
acacia intraperitoneally but if it proves safe, hypertonic solutions 
might be effective in removing edema fluid from the body. Ideally, 
the lavage fluid should be especially prepared for each lavage on 
the basis of the chemical composition of the patient’s blood serum. 
It should lack those solutes that need to be removed from the body, 
and contain those that need to be supplied, in relatively high 
concentrations. 

It is interesting to note that although considerable urea nitrogen 
was removed the decline in the blood urea nitrogen was relatively 
small. Calculation shows that many times as much urea was 
removed as the decline in the blood urea nitrogen could account for, 
showing that large amounts of urea must be present in extravascular 
body fluids. 

It is noteworthy that the lavage fluid attained a relatively high 
urea concentration although the average length of time between 
injection and withdrawal of installments of fluid was less than 
15 minutes. 

Conclusion. ‘he history and rationale of peritoneal lavage are 
reviewed and the indications for its use discussed. 

Two cases are reported in which it was enfployed. The method 
is recommended for further trial in cases of acute renal failure in 
which the prognosis for the recovery of the kidneys is fair provided 
the patient survives a limited period of renal insufficiency. 


The author is indebted to Dr. I. 8S. Ravdin and Dr. Alexander Randall for per- 
mission to report the 2 cases and for many valuable suggestions. He is also indebted 
to the staffs of the Hospital of the University of Pennsylvania and of the Abington 
Memorial Hospital for their coéperation. 
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THE CONCENTRATION OF THE INDIVIDUAL PHOSPHATIDES 
(LECITHIN, KEPHALIN, ETHER-INSOLUBLE PHOSPHATIDE) 
AND OF CEREBROSIDES IN PLASMA AND RED BLOOD 
CELLS IN PERNICIOUS ANEMIA BEFORE AND DURING LIVER 
TREATMENT.* 


By Espen Kirk, M.D., 
RESIDENT PHYSICIAN, MEDICAL SERVICE B, RIGSHOSPITALET, 
UNIVERSITY OF COPENHAGEN, COPENHAGEN, DENMARK. 


(From the Medical Clinic B., University of Copenhagen.) 


Dur to the lack of suitable analytical methods, studies on the 
concentration of the individual phosphatides and of cerebrosides of 
plasma and red blood cells in pernicious anemia have not pre- 
viously been reported. The opportunity for such investigations 
was, however, established through the recent development by the 
author of approximate micromethods for determination of these 
lipids. The provision of such data in pernicious anemia appeared 
to be of considerable interest in view of the frequent occurrence 
in this disease of central nervous complications caused by scattered 
nerve-sheath degenerations in the white matter of the spinal cord. 
The inclusion in the study of analyses of the lipid constituents of 
the erythrocytes was further suggested by the recent demonstration 
of an abnormal permeability of the red blood cells in pernicious 
anemia, this abnormality disappearing during the liver treatment 
(Bang and QMrskov'). The inclusion of cell analyses seemed also 
justified in view of the possibility that the phosphatides or cerebro- 
sides might constitute limiting factors in the erythrocyte formation, 
the deficient cell production in pernicious anemia supposedly being 
dependent on an insufficient synthesis of cell stroma. 

The studies of previous investigators in this field have been 
limited to determination of the total phosphatide concentration of 
plasma (Bloor and MacPherson,? Feigl,’ Muller’). The observa- 
tions by Bloor and MacPherson and by Feigl date from before the 
era of liver treatment, whereas the studies of Muller were on patients 
both before and during remission of the anemia caused by liver 
administration. The results of these authors are in agreement by 
showing a definite reduction of the plasma phosphatide values in 
several of the cases studied, this reduction occurring particularly 
in those cases presenting the severest degree of anemia (Muller). 
In the group of patients subjected to liver treatment by Muller, a 
rise of the phosphatide values to normal usually took place during 
the remission of the anemia, the increase generally occurring simul- 
taneously with the reticulocyte rise and with an increase in the 
plasma cholesterol values, but occasionally somewhat later. 

* An abstract of the paper was read before The 18th Medical Scandinavian 


Congress at Helsingfors, June, 1937. The investigation was aided by grants from the 
P. Carl Petersen Foundation and The Ella Sachs Plotz Foundation. 
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The present study includes observations on 14 patients with 
untreated or insufficiently treated pernicious anemia. Ten of the 
cases were followed for several months during administration of a 
potent liver extract. In 5 of the patients (Cases 138, 460, 336, 521, 
528) definite signs of spinal involvement were present. Blood was 
usually obtained for analyses on 2 separate days before the onset 
of liver treatment and at various intervals during the remission. 
The liver preparation used was “Extractum hepatis ‘Gea’,” 1 ce. 
of extract, according to the statements of the manufacturers, being 
derived from 50 gm. of liver. One 10-ce. injection was given intra- 
muscularly on each of 4 successive days, and this dose repeated 
when the rise in hemoglobin and erythrocytes had come to an end, 
which usually took place after a period of 3 to 4 weeks. The 
analyses were performed by a procedure developed by the author; 
for technical details reference is made to the brief outline given 
below and to the original publication.“¢* 


Method. The analyses, performed on heparinized plasma and erythro- 
cytes, isolated by centrifugation, include determinations of total fat, total 
phosphatide, lecithin, kephalin, ether-insoluble phosphatide, and cerebro- 
sides. The blood samples were drawn in the morning during fast. The 
lipids were extracted from plasma and red blood cells with alcohol ether, 
and subsequently isolated in petroleum ether as described by Kirk, Page 
and Van Slyke. The total fat was determined gasometrically by combus- 
tion of the residue of an aliquot of the petrol-ether extract. Cerebrosides 
were estimated by a modification of Kimmelstiel’s procedure, the reduction 
of the residue of an aliquot of the petrol-ether extract being determined by 
the method of Hagedorn and Jensen before and after hydrolysis with hydro- 
chlorie acid. For determination of the individual phosphatides, the fol- 
lowing procedure was employed: The phosphatides were precipitated 
from the petrol-ether extract with acetone and magnesium chloride accord- 
ing to Bloor, and the precipitate treated with moist ether, which redissolved 
lecithin and kephalin. Lecithin was then estimated in the moist ether 
extract by saponification with barium hydroxide and subsequent choline 
analysis according to Roman, whereas kephalin was calculated as the re- 
maining ether-soluble phosphatide, the total amount of which was deter- 
mined by gasometric carbon analysis of the residue of an aliquot of the 
moist ether extract. The amount of ether-insoluble phosphatide was deter- 
mined by phosphorus analysis of the fraction insoluble in ether. 

The normal plasma and erythrocyte values obtained by this method 
have been reported elsewhere.‘c The aversge concentrations found in 20 
normal individuals for lecithin, kephalin and «ther-insoluble phosphatide 
were 19, 68 and 58 mg. %, respectively, in the piasma, and 32, 117 and 
47 mg. © in the cells, these figures showing that the kephalin fraction both 
in plasma and erythrocytes constitutes the greatest phosphatide group. 
The cerebroside values of plasma in normal individuals were found to vary 
from traces to about 100 mg. %%, whereas in the cells the variation was 
smaller with an average concentration of 51 mg. % 

The hemoglobin determinations were performed with an Autenrieth- 
Hellige colorimeter, standardized by the gasometric method of Van Slyke 
and Hiller,® 100% of hemoglobin corresponding to 18.5 vol. % carbon 
monoxide capacity. Reticulocyte counts were made before and every 
second day following the liver administration. 
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Experimental. The results of plasma analyses (Table 1) show 
definitely reduced total phosphatide values in 9 of the cases before 
treatment, this finding being in good agreement with the observa- 
tions by Bloor and MacPherson, Feigl and Muller. In contrast 
to the finding by Muller, no certain relation was, however, observed 
between the degree of anemia and the phosphatide depletion. In 
all the cases presenting a reduced phosphatide content of plasma 
the values were found to increase to normal during the liver treat- 
ment. The total fat values in all the cases varied within the normal 
limits, this finding confirming the observations of Bloor and Mac- 
Pherson and of Muller. 

From the results of analyses of the individual lipid fractions it is 
seen from the table that no consistent changes were found to occur 
in the lecithin, kephalin and cerebroside concentrations of plasma. 
The figures, however, disclose the interesting fact that the value 
of ether-insoluble phosphatide occasionally was reduced in the un- 
treated cases, and that in 9 of the 10 patients subjected to liver treat- 
ment a marked increase of this phosphatide fraction occurred during 
the treatment. The increase was noticeable 2 to 4 weeks after the 
onset of liver extract administration, thus occurring somewhat later 
than the reticulocyte response. The concentration of the ether- 
insoluble phosphatide finally reached values definitely higher than 
the average normal values (Fig. 1). In those cases followed for 
5 to 6 months the figures were again found to approach the normal 
values. No difference in response was observed between the 
patients presenting spinal involvement and the uncomplicated group. 

A similar, though less marked increase in the concentration of the 
ether-insoluble phosphatide fraction was occasionally observed in the 
red blood cells, whereas no consistent changes were found to occur 
in the lecithin and kephalin concentrations of the erythrocytes. The 
analyses of the red blood corpuscles, however, revealed the fact that 
cerebrosides were completely lacking in half of the untreated cases. 
In these patients, cerebrosides appeared in the cells during liver treat- 
ment. Furthermore, in all the cases but 1 the cerebroside values 
definitely increased during remission of the anemia. In interpreta- 
tion of thése findings it should, however, be recalled that the cere- 
broside concentration of the cells in normal individuals varies appre- 
ciably and that the procedure used for cerebroside determination, 
although less inaccurate than other methods available, probably is 
not quite specific. 

Discussion. ‘The investigations reported above have succeeded 
in demonstrating definite changes of the phosphatide concentration 
of plasma during liver treatment of pernicious anemia, and, similar 
though less constant, changes in the red blood cells. The change 
in plasma has been confined to the group of ether-insoluble phos- 
phatide, a fact which appears of special interest in view of the 
presence of large amounts of sphingomyelin-like substances in the 
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nerve sheaths. A correlation between the improvement of perni- 
cious anemia and the rise of this phosphatide fraction in plasma, 
therefore, appears to have been established. 

In case of the red blood cells, the results do not permit conclusive 
statements in view of some uncertainty in the analytical method 
available for cerebroside determination. It would appear, how- 
ever, that the cell constitution might frequently be definitely abnor- 
mal, a finding which is of interest in view of the demonstration by 
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Fic. 1.—The concentration in pernicious anemia of ether-insoluble phosphatide 
of plasma during remission caused by liver treatment. The upper and lower hori- 
zontal lines limit the area containing 85% of the normal values. 


Bang and Orskov of an abnormal permeability of the erythrocytes 
in untreated cases of this disease. The interest is increased by the 
demonstration of a return towards normal of the lipid constitution 
of the cells during liver treatment, as a return of the erythrocyte 
permeability to normal was likewise observed by Bang and Orskov 
concomitant with the remission of the anemia. 

Summary. A study is reported of analyses of total fat, total 
phosphatide, lecithin, kephalin, ether-insoluble phosphatide, and 
cerebrosides of plasma and erythrocytes in 14 cases of pernicious 
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TABLE 1.—THE CONCENTRATION OF THE INDIVIDUAL PHOSPHATIDES AND OF CERE- 
BROSIDES OF PLASMA IN PERNICIOUS ANEMIA BEFORE AND DURING 
LiveR TREATMENT. 
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TABLE 2. 
BROSIDES OF Rep BLoop CELLS IN PERNICIOUS ANEMIA BEFORE 
AND Durina Liver TREATMENT. 
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anemia. In 10 of the cases observations were made both before 
and during liver treatment. In 9 of the 10 treated cases a marked 
rise in the plasma concentration of ether-insoluble phosphatide was 
observed 2 to 4 weeks following the onset of liver treatment. In 
one-half of the untreated cases cerebrosides were lacking in the red 
blood cells, but appeared during liver treatment. 


REFERENCES, 


(1.) Bang, O., and @rskov, S. L.: J. Clin. Invest., 16, 279, 1937. (2.) Bloor, W. R., 
and MacPherson, D. J.: J. Biol. Chem., 31, 79, 1917. (3.) Feigl, J.: Biochem. 
Ztschr., 93, 257, 1919. (4.) Kirk, E.: (a) J. Biol. Chem., 123, 613, 1938; (4) Ibid., 
p, 623, 1938; (ec) Ibid., p, 637, 1938. (5.) Muller, G. L.: Am. J. Mep. Sct., 179, 
316, 1930. (6.) Van Slyke, D. D., and Hiller, A.: J. Biol. Chem., 78, 807, 1928. 


OBSERVATIONS MADE ON A GROUP OF EMPLOYEES WITH 
DUODENAL ULCER. 


By JANETTE JENNISON, M.D., 
ATTENDING PHYSICIAN ON MEDICINE, NEW YORK INFIRMARY FOR WOMEN AND CHILDREN, 
NEW YORK, N. Y 


(From the Medical Division, Metropolitan Life Insurance Company.) 


Tuis study is an analysis of the cases of duodenal ulcer diagnosed 
and observed at the Home Office of the Metropolitan Life Insurance 
Company from the vear 1927 through the year 1936. All patients 
came from the personnel of the Home Office, which during the above 
period averaged 14,000. Of these, approximately 12,000 are en- 
gaged in executive or clerical work, and 2000 are employed in the 
Commissary, Building and Printing Departments. Ages of the 
personnel range from 18 to 70 years. The ratio of women to men 
is roughly 23} to 1 (Table 1). Although perhaps not representative 
of the whole population of this section of the country, this group 
offers variety as to age, occupation and race. On the average, they 
belong to the group of the economic population which consults 
general practitioners rather than clinics or specialists. 


TABLE 1.—AcGeE DistTrisuTION. Merropouiran Lire INsuRANcE Company Home 
OrriceE EMPLOYEES. AVERAGE PER YEAR. 


Age. Total. Males. Females. 
All ages 13,885 3,965 9,920 
17-19. 1,185 65 1,120 
20-29 . 8,420 1,775 6,645 
30-39 2,045 910 1,135 
40-49 1,310 680 630 
50-59 740 390 350 
60+ 185 145 40 


Employees with symptoms which suggested gastro-intestinal 
origin were referred for special study by other doctors in the Medical 
Division and by physicians of employees. In addition, many came 
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of their own initiative. From 1927 through 1936 a diagnosis of 
duodenal ulcer was made in 191 (7%) of the 2700 employees on 
whom gastro-intestinal fluoroscopic examinations were made. 
This percentage is considerably lower than that given by Eusterman 
and Balfour® in their book, “The Stomach and Duodenum.” On 
page 259 they make the following statement: “In a period of 12 
months a review of 15,985 examinations of stomach revealed that 
2047 or 12.2% had deformities of the duodenal cap characteristic 
of duodenal ulcer.”’ It is possible, however, that the large number 
of employees referred to this department with chronic constipation 
as their only complaint might account for the lower percentage. 
It is surprising that almost half of the group were under the care 
of no doctor, or at best had made only one or two visits to their 
family physicians. As long as they could get relief from frequent 
meals and alkalies, they took care of themselves, though a second 
or third recurrence sometimes would bring them to the point of 
seeking professional advice. In each case, a history was taken and 
a physical examination was made before giving an appointment 
for the routine fluoroscopic, Roentgen ray or laboratory examina- 
tions. Only those in whom a typical (fixed) filling defect or niche of 
the duodenal cap or pylorus has been demonstrated have been clas- 
sified as belonging to this group. Although many gave histories 
of earlier similar attacks, the diagnosis of ulcer had not been made 
previously in the majority. In the few instances where diagnoses 
had been made, the patients had not been led to expect a recurrence. 

Once the diagnosis of duodenal ulcer was made, the nature of the 
disease, with emphasis on its tendency to periodicity, the symptoms 
of its more serious complications, and the importance of good 
general hygiene were explained. The necessity of putting themselves 
under the care of competent physicians was also stressed. If any 
complications arose while on duty which required radical treatment, 
these employees were referred at once to their doctors, clinics or 
hospitals. While all revisits to the Medical Division were voluntary, 
there has been opportunity for follow-up observation during the 
active course of the disease at the time of the check-up on dietary 
privileges, and during the remissions at the time of annual examina- 
tions. Fluorescopic findings were checked periodically. 

As has already been mentioned, only about half of this group 
have been under the care of any doctor, and only one-third of those 
who have received medical care more or less regularly have remained 
under the management of one doctor throughout the entire course 
of the disease. It has been evident that the physicians caring for 
this last mentioned group have made themselves familiar with the 
problems of the daily routines of their patients and have helped 
them to reconcile themselves to the ulcer regimen and in most 
instances take advantage of the facilities of the Company (extra 
feedings, fluoroscopic checks, sick leaves for rest, sanatorium care). 
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On the whole, treatment has been conservative. Surgery has not 
been advised until after medical treatment has been given an ade- 
quate trial and then only in cases of complications, such as repeated 
hemorrhages, perforation or obstruction. 

As one would expect, a number of these individuals with ulcer 
have been difficult to treat, chiefly because of their impatience with 
the monotony of a régime. On the other hand, there have been 
some doctors who have not had the insight or taken the time to 
work out satisfactory and feasible plans for their patients. For 
instance, strict Sippy diets have been ordered for ambulatory 
cases and as a result, these employees, because of the impossibility 
of taking regular hourly feedings while at work, experienced pain 
and weakness due to insufficient nourishment. Other patients 
have been given vague ideas of the diets to be followed and believed 
that they were following instructions as long as they abstained 
from meat and drank plenty of milk. Some who have complained 
of pain have been afraid to eat, not realizing that frequent feedings 
were an important phase of the treatment. During the past 4 or 5 
years some patients have received series of injections of histadine or 
emetine products with the assurance that their problem would be 
permanently solved. Naturally a recurrence of their ulcer pain has 
proved discouraging. While rest in bed on a Sippy diet* has been 
one of the most effective ways of ending an acute attack of ulcer 
pain and putting a patient on his feet, many genera] practitioners 
have failed to see the need for this type of treatment and their 
patients, discouraged, perplexed, and unfit to work, report to the 
Medical Division for advice. 

Roughly speaking, we may say that in our population of about 
14,000 there are 191 cases (1.38%) of chronic duodenal ulcer. 
Without a doubt this number does not include all of those with the 
disease. There are probably some whose symptoms are not severe 
enough to bring them to the Medical Division, some who either 
through fear or a sort of defiance refuse to admit to any illness, and 
some who are diagnosed and seen by their own doctors exclusively. 
But in view of the fact that the population under consideration 
numbers about two and a half times as many women as men, and 
that nearly 70% of the entire number is under the ‘age of 30, we 
see further reason for regarding 1.38% as a low incidence for peptic 
ulcer, since a diagnosis is not made on a large percentage until 
after the third decade (Table 2). In the group of employees age 30 
and over, we find a total of 2125 men and 2155 women, or practically 
an equal ratio (Table 1). The total of ulcer cases in this group 
numbers 81 men and 22 women, or 103 in all (Table 2). Here we 
find 103 cases of ulcer in a population of 4280 or an incidence of 
2.4%. 


* Emery? reports 90% satisfactory results in patients who have, been on complete 
Sippy; 85.1% on those on partial Sippy; and 80.1% in those on 5 1neals and alkalies. 


JENNISON? EMPLOYEES WITH DUODENAL ULCER 657 


TABLE 2.—DvuopeNaL ULcers. AGE aT ONSET OF SYMPTOMS AND AGE AT First 
OBSERVATION. METROPOLITAN Lire INSURANCE COMPANY 
Home Orrice EMPLOYEES. 


Onset of symptoms. First observation. 

Age. Males. Females. Males. Females. 
Total ue ee se 69 122 69 
17-19 14 1 9 
20-29 47 35 40 38 
30-39 34 13 44 12 
40-49 16 5 14 6 
50-59 15 2 20 4 
60-70 2 


When we consider the fact that the ratio of males to females in 
the entire personnel is 1 to 2.5, and that of the 191 employees who 
have chronic duodenal ulcer, 122 (63.8%) are men, we find that the 
ratio of males to females in this particular group of ulcer patients 
is 4.5 to 1. This is higher than the ratios usually cited for peptic 
ulcer, although Eusterman and Balfour® in their book write that 
“almost four times as many men as women harbor either duodenal 
or gastric ulcer.”’* Of the 14 gastric ulcers seen here in the past 10 
years, all but 3 have been men. One male patient had both a gastric 
and duodenal ulcer. 

One might expect to find the higher incidence of ulcer among the 
clerical and executive group, where many are supposedly under 
nervous or mental strain. However, the incidence of ulcer in the 
building group (4%) is higher than in any of the other three groups 
(Table 3), a fact which may be partially explained by the high 
percentage of men employed. This unit which is composed of 
engineers, carpenters, painters, electricians, elevator operators, and 
cleaning women cannot be said to represent the employees whose 
type of work subjects them to severe mental strain. The reports 
of Emery and Monroe* and of Church and Hinton! show a large 
number of manual laborers.t A relatively high percentage of the 
building group (20%) suffered from hemorrhage and 8.8% under- 
went operation. This accounts for the high absence record, a total 
of 1658 days (39%) of the absences for the entire ulcer group. 

Of the 191 cases, 9 men and 13 women resigned and so cannot 
be followed further. Three men and 2 women have retired, but can 
still be observed; there have been 5 deaths, none of which have been 
due to ulcer. During the first 8 months of 1937, 27 new cases have 
been diagnosed. This increase brings the total number under 
observation again to 191. Of these patients still under observation, 

* Emery and Monroe,‘ reporting on 1435 cases of peptic ulcer (1167 of duodenal 
ulcer, 215 of gastric ulcer, and 58 of both gastric and duodenal) give the ratio of 
male to female as 5.5 to 1. 

t+ Emery and Monroe, in reporting on 1435 cases of peptic ulcer, list as occupations: 
manual labor, 703; clerical, 442; and housework, 290. Church and Hinton list 


chauffeurs, truckmen and automobile mechanics as highest (15%); clerks, cashiers, 
ticket agents, etc., 14%; and elevator men, janitors, porters, etc., as 8%. 
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82% have been followed from 5 to 10 vears and have revealed a great 
variation in the periodicity of the disease in different individuals. 
In some, there has been a recurrence of symptoms almost every 
year, while in others remissions have lasted from 1 to 9 vears.* 
However, once a typical constant filling defect of the cap is demon- 
strable by fluoroscope, it rarely disappears but remains much the 
same even during remissions. A change in contour of the stomach, 
the type of peristalsis, and a prolongation of emptying time are 
helpful in anticipating grave complications. Occasionally an 
irritable cap with a hazy outline and an irregular density is visualized 
in a patient whose history is typical of peptic ulcer. These patients 
are classified as cases of duodenitis, unless a typical deformity 
develops later in the course, as has sometimes been the case. 

TaBLE Utcers. INcIDENCE ACCORDING TO OCCUPATION AND SEX. 


1927-1936. Lire INSuRANCE Company Home 
OFFICE EMPLOYEES. 


Total. Males. Females. 

Rate Rate Rate 

Occupation. Cases. per 100, Cases. per 100, Cases. per 100 

Total . 191 1.38 122 3.07 69 0.70 
Clerical 138 1.15 78 2.94 60 0.64 
Building maintenance 34 4.34 30 3.93 4 5.88 
Commissary 9 1.53 6 2.73 3 0.82 
Printing 10 2.30 8 2.40 2 2.00 

TaBLeE 4.—DvopeNAL ULcer. COMPLICATIONS AND TREATMENT. 1927-1936. 


METROPOLITAN Lire INSURANCE Company Home Orrice EMPLOYEES. 


Total. Males. Females. 
Item. No. %. No. %. No %. 
Total cases : 191 100.0 122 100.0 69 100.0 
Complications: 
None... 163 85.3 104 85.2 59 85.5 
Hemorrhage 20 10.5 14 11.5 6 8.7 
Obstruction 5 2.6 3 2.5 2 2.9 
Perforation 3 1.6 1 08 2 2.9 
Treatment: 
Ambulatory 136 72.1 83 68.0 53 76.8 
Bed. 44 23.0 31 25.4 13 18.8 
Surgery 11 5.8 8 6.6 3 4.4 


Hemorrhage, the most frequent of the serious complications, 
occurred in 10.5% of these patients,t in 14 men and 6 women 
(Tables 4, 5, and 6). This diagnosis was not made unless there was 
a definite history of melena, with or without accompanying hema- 
temesis, and subsequent low hemoglobin. In 11 instances, the 
bleeding occurred at the time of the onset of symptoms or within 
the following year; in 5 others, it occurred during the second or 
third year following onset. It was therefore most frequent early in 
the history of the disease. Hemorrhage occurred almost equally 

* Emery and Monroe list 3 patients as going as long as 20 years without relapse. 


t+ Eliason and Ebeling? report hematemesis or melena in 107 of 546 duodenal 
ulcers (19.5%). 
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at all ages. Recurring hemorrhages have occurred in 2 of the men 
and in 3 of the women. Only one of these last mentioned has under- 
gone surgical interference, and ironically enough without relief; 
| patient has refused operation; 2, because of cardiac complications, 
were considered to be poor surgical risks; 1, a young man in his 
twenties who has hemorrhaged twice, was advised by his doctor to 
“wait.” It has been over 2 years since he has had any symptoms. 
Tasie 5.--Dvopenat Utcers. Twenty Cases CoMPLICATED BY HEMORRHAGES. 


1927-1936. Merropo.uiran Lire INSuRANCE CompaNy Home OFFICE 
EMPLOYEES. 


Age at 

time of No. of y ear of No. of 
first hemor ulcer days 

Sex, Occupation. hemorr. rhages history.* Treatment. absent.? 
M Cler 20 l 1 Bed 49 
M Bldg. 21 2 l and 3 Bed 110 
M Prtg. 22 l 1 Bed 160 
M Bldg. 25 l 1 Bed 181 
ir Cler. 25 1 2 Bed 85 
kr Cler. 27 } 9, 10 Transfusion 426 

ll and 12 Surgery 

M Cler 30 1 3 Bed 29 
Fr Cler 32 l 16 Bed 19 
M Bldg 32 l 1 Bed 49 
M Cler. 33 l 5 Bed 34 
M Cler. 36 l 2 Bed 46 
M Bldg. 10 l l Bed 49 
M Comm. 43 ] 2 Bed 50 
Fr Comm 44 | 5 Bed 40 
M Comm. 46 l l Bed 59 
M Bldg. 54 2 l and 2 Transfusion 197 
F Bldg. 54 3 ee Bed 145 
M Cler. 57 1 1 Bed 95 
M Bldg. 58 l 7 Surgery 159 
r Cler. 61 2 3 and 9 Transfusion 100 


* Year of ulcer history represents the vear during which the hemorrhage occurred. 
+ Total number of days lost in absent, 2082 (M., 1267; F., 815). 


Eleven patients have been treated surgically, 8 men and 3 women 
(Table 6). Ages ranged from 21 to 58 years at the time of the first 
operation, with 5 (4 men and 1 women) in the sixth decade. All first 
operations, with the exception of 1 suture and 1 pyloroplasty with 
release of abdominal adhesions, have been posterior gastroenteros- 
tomies. 

Three patients have had to have second operations. Case 8 
(Table 6) had persistent epigastric pain following the suture of a 
perforating pyloric ulcer in 1930, but has been symptom free since 
a posterior gastroenterostomy in 1931. Case 9 had a recurrence of 
pain a year after his first operation, and returned to the hospital for 
a subtotal resection in 1934. Operative findings in 1933 were 
pyloric ulcer with obstruction; in 1934, a perforating jejunal ulcer. 
Up until now he has had no return of symptoms. Case 10, the 
third patient on whom a second operation was performed, was a 
young woman who was first operated on at the age of 21 for unre- 
lieved pain. In 1933, 5 years afterwards, she had a severe hemor- 
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rhage which was treated by transfusion and rest in bed. In 1934, 
there was a repetition of this episode. When a third hemorrhage 
occurred a year later, a partial gastrectomy was done. Since this 
operation she has had to be transfused once for hemorrhage in 1936. 

Case 11 did not respond well to medical regimen until after the 
removal of an acute appendix in 1931. From then until 1934 he 
had two minor attacks. In 1934 the pain returned. It was severe 
and was relieved only temporarily by complete bed rest. A pyloro- 
plasty with release of abdominal adhesions has not prevented sub- 
sequent periodical attacks, but the pain now responds to the ordinary 
ulcer regimen. 

A twelfth case, a man aged 55, should perhaps be classified with 
this group. Although he gave a vague previous history and opera- 
tive findings in 1933 were reported as a “perforating pyloric ulcer, 
possibly malignant,” autopsy at the time of his death in 1937 re- 
vealed a gastric carcinoma. 

There have been no surgical deaths and the final results have been 
excellent so far in all but 3 cases, who have nevertheless been im- 
proved somewhat. 

TasBLe 7.—Dvopenat Utcers. AVERAGE NUMBER OF Days Lost IN ABSENCE. 


Torat, UNCOMPLICATED AND COMPLICATED Cases. 1927-1936. MeEtrro- 
POLITAN Lire INsuRANCE Company Home Orrice EMPLOYEES. 


Total. Uncomplicated. Complicated. 

Ab- Days Aver- Ab- Days | Aver- 

gsences. lost. age. sences. lost. age. 

Total 52 4165 80.1 25 878 35.1 27 3287 | 121.7 
17-19 2 42 21.0 2 42 21.0 

20-29 20 1491 74.6 11 296 26.9 9 1195 | 132.8 

30-39 10 376 37.6 5 144 28.8 5 232 46.4 

40-49 yf 397 56.7 3 55 18.3 342 85.5 

50-59 12 1847 153.9 3 329 109.7 9 1518 | 168.7 
60+ 1 12 12.0 1 12 12.0 


DuopenaL Untcers. AVERAGE NUMBER OF Days Lost IN ABSENCE. MALE AND 
FeMALE. 1927-1936. Mertrropouitan Lire INSURANCE COMPANY 
Home Orrice EMPLOYEES. 


Total. Males. Females. 
Age. No. of No. of Av. No. 
th days | of days Ab- —_ Aver- Ab- ee Aver- 
sences.| lost. | lost. sences. ost. age. sences. ost. age. 
Total 52 4165 80.1 38 2963 78.0 14 1202 85.9 
17-19 2 42 21.0 2 42 21.0 


20-29 20 1491 7 8 799 | 100.0 
30-39 10 76 4 2 29 15.0 
40-49 7 397 56.7 6 357 59.5 1 40 40.0 
50-59. 12 1 3 334 111.0 
60+ , wes 1 12 12.0 1 12 12.0 
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Of the 191 cases, 189 have lost no time from work because of 
their ulcer symptoms. The 52 employees who have had absences 
because of this disease have lost a total of 4156 days during this 
10-vear period. This number represents less than 0.5% of the total 
number of days lost by all employees of the Home Office because 
of all illnesses during this period. ‘Twenty-five employees without 
any complications lost a total of 878 days; and 27 with complica- 
tions lost 3287 days or 79% of the total days lost. The length 
of individual absences has been in almost every case 10 days or 
more. Those in the age groups between 20 and 29 years, and 
between 50 and 59 vears show the greatest number of days lost. 
The average number of days lost in the older group is slightly more 
than twice that of the younger group (Table 7). This may be 
explained by the greater frequency of the more serious types of 
complications occurring at this age. The number of days of absence 
among women in the 20-29 decade is considerably augmented by 
426 days accredited to Case 10 of the surgical chart. Hemorrhage, 
occurring in 20 patients, accounts for a total of 2063 days, or 49% 
of the entire number of days lost. 

Summary. 1. The analysis of this particular group of employees 
with chronic recurring duodenal ulcer is of value because of the 
opportunity for a complete follow-up in the majority of cases. 

2. Correct diagnosis, together with conservative medical treat- 
ment, has kept most of the group comfortable. Unsatisfactory 
results were frequently due to inadequate management. 

3. The incidence of chronic recurring duodenal ulcer in the entire 
personnel is at least 1.38%, and is in all probability about 2%. 
Among the employees over age 30, the incidence of diagnosed cases 
is 2.4%. 

4. The small percentage of cases which had complications was 
responsible for a substantial loss of time from work. 

5. Severe complications have been relatively rare. 

6. Hemorrhage, the most frequent complication, occurred almost 
equally in all decades from the third through the sixth, and was 
responsible for half of the total days lost from work. 

7. The building group, representing skilled and unskilled laborers, 
showed the highest absence record, 39% of the total for the entire 
group. 

8. Time lost from work because of chronic duodenal ulcer repre- 
sents less than 0.5% of the total number of days lost by all employees 
for all causes during the same period. 
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(From the Department of Internal Medicine, Yale University School of Medicine.) 


Two cases will be described in which young girls with extreme 
cachexia, with many of the stigmata commonly ascribed to insuffi- 
ciency of the anterior lobe of the pituitary, have regained normal 
health by increase in food intake without hormonal therapy. They 
are discussed in the light of clinical differentiation between pituitary 
cachexia (Simmonds’ disease*’) and anorexia nervosa”. In addition, 
certain disturbances not previously noted in such cases receive 
comment. 


Case Abstract. Casr 1.—E. D. (Hosp. No. 92589), an American girl of 
Italian descent, aged 16, entered the New Haven Hospital on July 30, 1935, 
complaining of weakness and loss of weight which had started insidiously 
about a year earlier. The weight had fallen from 92 to 50 Ibs. in a year. 
The patient believed that her height had not increased at all during this 
time. Anorexia had increased progressively to the point where appetite 
was practically non-existent. No cause for the anorexia was apparent. As 
the cachexia progressed she became constantly cold and sleepy, no longer 
had any interest in her usual daily routine, and became careless and slovenly 
in her habits. In the past 4 months there had been fairly marked loss of 
pubic and axillary hair. The menstrual periods, previously regular and 
entirely normal, ceased abruptly 3 months before admission to the hospital. 
For a month there had been marked shortness of breath on exertion and the 
patient consequently spent much of her time in bed. Several carious teeth 
had been removed during the year of the illness. 

The patient had had rheumatic fever at 4 years of age but there were no 
other serious illnesses in the past. She had been seen in the out-patient 
department for routine examination at the age of 11 and again at 12 years. 
An apical systolic murmur was the only abnormality noted in these examina- 
tions. The height and weight were 48.5 inches and 50 lbs. respectively in 
1930 and the corresponding values were 52 inches and 61 Ibs. in 1931. 

The family history contributed nothing of note. Her father, mother and 
4 siblings were well. Most of them were rather short, though none were 
strikingly so. There was no history of endocrine abnormalities, congenital 
deformities, mental disturbances, gastro-intestinal disease, tuberculosis 
or diabetes. 

Upon examination, the patient presented a strikingly cachectic, pre- 
maturely aged, appearance (Fig. 1). She weighed 48.5 lbs. and her height 
was 55.5 inches. The length of the extremities was proportional to that of 
the body. The temperature was 95.2° F. by rectum, pulse 50 and blood 
pressure 72/40. The skin was lusterless, dry, loose and inelastic. No 
abnormal pigmentation of the skin or mucous membranes was noted. The 
hair of the head was normal; the pubic hair was quite sparse and the axillary 
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hair almost entirely lacking. The eyes were sunken; the pupils, fundi and 
visual fields, normal. The palatal arch was high but not constricted, with 
teeth normal in number but with upper lateral incisors and canines reduced 
in size and abnormal in shape, said by the dental consultant to be typical of 
completely formed but dwarfed teeth. The thyroid gland could not be 
felt: The breasts seemed to have shared little in the otherwise generalized 
emaciation. The lungs were clear and the heart was normal except for a 
harsh systolic murmur heard over the apex only. The abdomen was nor- 
mal. The external and internal genitalia were definitely underdeveloped. 
Edema was not present. Complete neurologic examination revealed no 
abnormalities. Psychiatric study yielded the impression of a normal mental 
status with nothing to suggest hysterical anorexia (questioning after recov- 
ery had started revealed that there had been listlessness, inactivity, in- 
ability to think clearly or to concentrate, and frequent spells of weeping for 
about 6 months, all of which was attributed by psychiatric consultants to 
endogenous depression superimposed on pituitary cachexia). 


TABLE 1.—DatTa IN Case 1. 


Blood. Serum, 


Blele é" 32s 
1935 
7/30 . 55.5 ae 96.0 56 80/60 3 65 
7/31. 48.4 96.7 59 ue —34 30 6 6.22 4.29 3.6 70 
8/1 . 47.3 96.7 83 26 
8/2t . 46.8 97.9 80 80/60 95 11.2 8.1 170 
8/5 46.6 97.4 86 72/00... 67 41 
8/9 48.1 97.9 83 90/60 +3... 3.2 70 
8/13 50.6 98.5 90 90/60 —24 
8/26. 53.9 98.6 80 100/70 —12 
8/30. 54.3 98.3 80 100/76 —28 38 70 
9/33 . 56.3 98.5 73 98/70 76026 3.3 68 
9/11. 57.4 98.4 82 78/48 —15 668 4.58 114 9.7 
10/24. 74.3 4.5 84 
12/5 55.8 87.5 86 31 758 5.04 163 11.4 249 
1936 
8/6 . 57.4 85.0 102/80 —17 80 
9/8 . 57.6 81.0 98/70 —7 4.1 78 
1937 
10/23. . 57.6 103.3 a 94/64 —16 90 28 6.96 ee 12.6 9.7 247 


* Average of 3 or 4 observations daily while in the hospital. 
+ Excretion of PSP: 25°% in 10 minutes, 85% in 2 hours. Urine spec. gray. 1.020. 
t Hospitalization ended. 


The Kahn test was negative. The blood contained 3.4 million red blood 
cells per c.mm., 65° hemoglobin (Sahli), and 4900 white blood cells per 
c.mm., with a normal differential count. Repeated urinalyses showed no 
abnormalities, the specific gravity of routine specimens reaching 1.020. 
Stools were negative. The basal metabolic rate was —34°%. The fasting 
blood sugar on August Ist was 26 mg.°% and when 25 gm. of glucose was 
given intravenously the following values were noted: at 30 minutes, 309 mg., 
at 45 minutes, 232 mg., at 90 minutes, 167 mg., and at 120 minutes, 146 mg. 
Serum calcium and phosphorus were normal. Blood non-protein nitrogen 
was 60 mg.%. Other chemical observations on the blood were all within the 
limits of normal (Table 1). A tuberculin test (Mantoux) was negative 
to 1 mg. The gastric contents after an alcohol test meal contained free 
HCl; fasting contents could not be obtained. Roentgen ray examination 
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of the skull was negative, the sella turcica being normal in size and shape; 
the bones of the arm and forearm were small but otherwise not remarkable; 
the lungs were clear and the heart rather small and quite vertical in position. 
Electrocardiogram showed low voltage of the ventricular complexes and a 
P-R interval of 0.29 second. 

Treatment in the hospital was directed chiefly towards encouraging the 
patient to eat. Ferric ammonium citrate was given for the anemia and 
vitamin B supplements (‘‘Bemax”’ and intramuscular liver extract) for 
their possible effects on appetite. On the 2d and 3d full days in the hospital 
the patient took 710 and 940 calories, respectively. On all other days, with 
two exceptions, the intake exceeded 1600 calories, varying between 2000 
and 3000 after 2 weeks and exceeding 3000 calories per day during the last 
week in the hospital. The weight and strength improved rapidly and 
progressively after the first week of hospitalization; the pulse rate became 
normal on the 3d day; the temperature after 2 weeks; the blood pressure 
remained low, though the level after the 2d week was distinctly higher than 
it was earlier. 

On discharge from the hospital, 6 weeks after admission, the weight had 
reached 60.5 Ibs. and the chemical and metabolic abnormalities noted earlier 
had been corrected (Table 1). The electrocardiogram showed normal 
ventricular complexes and the P-R interval had fallen to 0.24 second. 
After 11 days in the hospital, when the diet was being fairly well taken, the 
fasting blood sugar was 65 mg.°;, and 30 minutes after the intravenous 
administration of 25 gm. of glucose, it was only 186 mg.°;, a normal value. 
Further samples were not taken. : 

She was studied subsequently in the out-patient clinic while undertaking 
increasing activity, treatment being limited to a high caloric diet and 
Blaud’s pills. Six months after admission to the hospital there had been a 
striking change in appearance (Fig. 2). She then weighed 90 lbs. and 
measured 56 inches and showed no abnormalities on physical examination. 
For laboratory findings then and subsequently see Table 1. Electro- 
cardiogram showed normal complexes and a P—R interval of 0.20 second. 
When last seen, October 23, 1937, she reported that normal menstrual 
periods had started abruptly 2 months earlier. She has been working 
regularly and feeling fine. The diet has been unrestricted and the appetite 
has been so good that she has become a little more obese than she would 
like. A possible explanation for the onset of the anorexia was suggested 
during this interview. She says that she enjoyed grade school where she 
was among all her neighborhood friends but that high school became in- 
creasingly distasteful to her. During the summer and fall after her first 
year of high school she constantly begged her parents to allow her to leave 
school, but without success. This corresponds chronologically with the 
onset of the anorexia, although the patient was not aware of any causal 
relationship. 

Case 2.—-V. 8. (Hosp. No. A 66476), an unmarried American girl of Syrian 
extraction, aged 18, was referred to the hospital on July 21, 1936, on the 
advice of her physician, but against her own wishes. The history was ob- 
tained largely from her mother. The patient had apparently been quite 
well until about 2 years before admission. At that time she weighed 109 lbs. 
Because of difficulties with her family she voluntarily reduced her food intake 
with a resulting weight loss to 86 lbs., a year later, and to 58 lbs. on ad- 
mission to the hospital. She disclaimed any appetite, going as long as 2 
days at a time without any food, became moderately constipated and felt 
fairly weak. In spite of this she did not decrease her activities markedly 
and only 2 weeks before admission to the hospital played several sets of 
tennis. Nine months before this, menstruation ceased abruptly, having 
been slightly irregular but otherwise normal previously. 

VOL. 196, No. 5.—NOVEMBER, 1938 23 


666 BRUCKNER, WIES, LAVIETES: 


The past history contributed only the fact that the patient had always 
been a finicky eater. The family history revealed no abnormalities in 
stature or weight, no congenital deformities, endocrine disease, gastro- 
intestinal affections or diabetes. The aunt was said to have suffered from a 
“nervous breakdown” from which she recovered completely. The mother 
of the patient gave the impression of being a psychopathic personality of 
the hysterical type. 


2 
Fic. 1, Case 1.—Appearance upon admission to hospital. 
Fic. 2, Case 1.—Six months after admission to hospital. 
Fig. 3, Case 2.—Appearance during first hospital admission. 


On admission she was extremely emaciated (Fig. 3). The eyes were 
bright, staring and fairly prominent. The height was 60 inches and weight 
57.9 lbs. Body proportions were normal. The tempreature was 96.0° F. 
per rectum, pulse 50, and blood pressure 82/68. The skin was dry, lusterless 
and cold. The hair of the head was abundant, that of the axilla and pubes 
scanty. The pupils, fundi and visual fields were normal. The teeth were 
in good condition. Only the isthmus of the thyroid was palpable. Examina- 
tion of the lungs, heart and abdomen revealed no abnormalities. The 
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external genitalia were normal. There was no edema and the neurologic 
examination was negative. 

Detailed psychiatric study of the patient revealed a psychopathic per- 
sonality of the hysterical type with normal mental status. There was a 
strong mother-daughter attachment. The degree of psychopathology 
seemed much more severe in the patient than in the mother. 

The Kahn test was negative. The blood contained 5 million erythro- 
cytes, 91°; hemoglobin (Sahli), 6200 leukocytes and a normal differential 
count. The urine was entirely negative, the specific gravity on admission 
being 1.015. Stools were negative. The basal metabolic rate was 23° 
below normal, the fasting blood sugar 70 mg. and non-protein nitrogen 
40 mg.©%. Serum calcium, phosphorus and proteins were normal. Roent- 
genograms of the skull revealed a normal, small sella turcica, those of the 
spine and pelvis no significant changes and normal bony development for 
the age of the patient. The electrocardiogram was normal, with a P—-R inter- 
val of 0.20 second. 

Efforts to induce increased food intake were unsuccessful and the patient 
left the hospital against advice with her condition unchanged on August 15, 
1936. Neither forced feeding nor forced separation from the mother was 
attempted. On November 30, 1936, she again came under the care of one 
of us (C.H.W.). At this time her condition was unchanged except that 
the weight had fallen to 54 lbs. and moderate anemia had appeared (R.B.C. 
3.3 million, Hgb. 62°;). She was admitted to the Lawrence and Memorial 
Hospital, New London, with the understanding that the mother was to be 
denied visiting privileges. The patient’s hands were restrained and she was 
given water, salt and glucose subcutaneously and intravenously for 2 days, 
followed by liquid feedings by stomach tube for 11 days more. This liquid 
diet contained 80, 250 and 200 gm. respectively of protein, fat and carbohy- 
drate daily and was supplemented by ABD vitamin capsules. Resistance to 
tube feeding diminished after a few days, and subsequently solid diet was 
fairly well taken voluntarily. An immediate weight gain of 7 Ibs. in the 
first 3 days was undoubtedly due to the parental administration of salt 
and water, as is evidenced by a subsequent loss of 4 lbs. in the following 
week when parenteral fluid was omitted even though the caloric intake was 
very high. Furthermore, there was a sharp increase of 3 lbs. when 5 gm. 
of salt was added to the diet on December 13th to induce thirst. Con- 
centrated liver extract (Lederle), 1 cc. daily, was given intramuscularly 
from December 10th to 15th without significant effect on the red blood 
count or hemoglobin, but with a reticulocyte rise to 4°% on the 12th to 
6°% on the 16th (originally 1°%). Since discharge from the hospital on 
December 23d, voluntary food intake has been excellent and the weight 
has risen steadily to reach 121.5 lbs. on March 22, 1938, when the B.M.R. 
was —19°. Menstruation had not been resumed at this time. The 
nervous difficulty has improved markedly and the patient has resumed her 
schooling. Theelin (2000 units a week) was given in August, 1937, in an 
unsuccessful attempt to restore menstruation. 


A satisfactory sign to differentiate Simmonds’ disease from 
anorexia nervosa has not as yet been established. The problem is 
the more difficult since cases of Simmonds’ disease, established by 
autopsy, have rarely been subjected to extensive study in life. 
Almost all studies have been made years after the pituitary has been 
destroyed and when the effects of starvation are superimposed on 
those of pituitary deficiency. The physiologic disturbances to be 
expected from pituitary insufficiency per se cannot be predicted 
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unequivocally from the results of animal experimentation since 
even here results are often contradictory. The age at the time of 
hypophysectomy, the time elapsing since operation, and the effects 
of malnutrition have been neglected too often. An attempt will be 
made on the basis of analysis of proved cases of Simmonds’ disease 
and of experimental work on the effects of hypophysectomy and of 
starvation to evaluate diagnostic criteria. 

1. Age Incidence and Etiologic Factors. On the basis of autopsy 
experience, it seems hazardous, in the absence of demonstrable 
changes in the region of the pituitary or of syphilitic involvement of 
the brain, to diagnose pituitary cachexia except in women who have 
borne children. Simmonds’ original case followed puerperal sepsis. 
The autopsied cases summarized by Silver™ in 1933 show that, with 
the exception of the few instances in which the pituitary has been 
destroyed by tumors, the disease affects chiefly women in the child- 
bearing age, and frequently the onset can be related to a complicated 
pregnancy. Subsequent cases have corroborated this. 

Anorexia nervosa, on the other hand, as originally noted by Gull, 
occurs most frequently in girls between the ages of 16 and 23 years. 
The detection of a psychologic background for the disturbance is 
often difficult. This is well illustrated by our own first case in 
which only after recovery was complete did the probable cause of the 
anorexia become evident. Sheldon®* has intimated that many cases 
described as Simmonds’ disease, particularly in early life, may well 
be instances of anorexia nervosa. 

2. Physical Activity. Gull commented on the remarkable energy 
often noted in anorexia nervosa in spite of pitiful emaciation. Our 
second case showed a rather restless agitated state and a drive to 
continued physical exertions. The psychic status in anorexia 
nervosa is obviously as variable as the disturbances giving rise to 
the condition and the nature of the host. Since weakness and reduc- 
tion of activity are the rule in pituitary insufficiency both in man and 
in animals, however, increased activity, when present, should help 
to exclude the diagnosis of pituitary cachexia. 

3. Response to Feeding. Complete recovery through increased 
feeding alone was so striking in both our cases that the diagnosis of 
Simmonds’ disease can be definitely excluded. That cachexia may 
be prevented by forced feeding after the destruction of the pituitary 
seems probable from the results of animal experiments’ * and from 
the absence of serious loss of weight in proved cases of Simmonds’ 
disease in which high caloric diets were given.‘"! Significant gain 
of weight as the result of forced feeding of cachectic hypophysec- 
tomized animals has not been described. Furthermore, that the 
cachexia of hypophyseal deficiency is not entirely secondary to 
diminished intake of food has been demonstrated conclusively in 
controlled paired-feeding experiments on rats.‘ It seems justifiable 
to conclude, therefore, that if an important gain in weight occurs in a 
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cachectic patient as the result of increased food intake alone, 
pituitary function is not lacking. 

4. Response to Gland Extracts. Cures in pituitary cachexia have 
been reported after administration of pituitary substance by mouth 
or of various extracts from the pituitary or the urine given parenter- 
ally. Such results actually indicate that the cases were not true 
Simmonds’ disease. That pituitary substance per os is completely 
ineffectual in repairing any of the deficiencies produced by hypo- 
physectomy in animals has been demonstrated by Smith. Of the 
various disturbances related to deficiency of the anterior lobe of the 
pituitary gland, only the growth function can be completely restored 
in hypophysectomized animals over long periods by extract given 
parenterally. There is no clear evidence that even this function can 
be affected in man. Owing to the rapid development of anti- 
hormones, only transient effects on other functions are obtained with 
the extracts now available; permanent restoration of normal meta- 
bolic rate and resumption of normal ovulation, for example, can be 
produced in hypophysectomized animals by homoimplants only. 

Wahlberg® has stated that functional insufficiency of the pituitary 
occurs Clinically and that the administration of small doses of desic- 
cated thyroid for a short period may restore normal function 
permanently. There is no objective evidence that such states 
exist and it seems probable that his patients had anorexia nervosa. 
Desiccated thyroid may raise the metabolic rate in true Simmonds’ 
disease,!*?°*! but the clinical condition is thereby unaltered or 
aggravated. 

5. Physical Characteristics. The cachexia and senile appearance 
of our patients, as in others with anorexia nervosa, differs in no 
essential manner from that described in Simmonds’ disease. Nor is 
size a useful differential point. Pituitary insufficiency developing 
during the growth period should cause rapid cessation of skeletal 
growth, but the same must be true to a considerable degree in 
anorexia nervosa as it is in numerous conditions leading to mal- 
nutrition during the growth period (such as untreated diabetes, 
digestive disorders and repeated intercurrent infections). The 
scantiness of axillary and pubic hair often noted in anorexia nervosa 
is difficult to distinguish from the partial loss usually found even in 
well-advanced pituitary cachexia. Complete loss of pubic hair is a 
strong point in favor of pituitary origin for the cachexia, but lesser 
degrees of change must not be given undue weight in diagnosis. 
The preservation of the breasts in our patients, as in numerous 
reported cases of anorexia nervosa, contrasts sharply with the 
atrophy commonly noted in well-advanced pituitary cachexia, but 
atrophy is often found in starvation cachexia in age groups corres- 
ponding to those in which pituitary cachexia is commonly reported. 
[t seems possible that disproportionate preservation of the breasts 
inay exclude the diagnosis of pituitary cachexia. 
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6. Disturbances of Function. Our patients had diminution of 
basal metabolism, pulse rate, blood pressure and temperature quite 
as marked as those found in many proved cases of Simmonds’ 
disease. None of these features serve to differentiate the two condi- 
tions. Hypophysectomy in animals produces a striking diminution 
of metabolism’: and subsequent thyroidectomy is said to cause a 
further small fall." The observations in proved cases of Simmonds’ 
disease have been very variable, but in most instances have been 
between 30 and 40% below normal which is comparable to the levels 
observed in myxedema. Starvation, partial or complete, may pro- 
duce depressions of this degree, and deficiency of protein alone® 
or of vitamin B alone'*** may cause considerable fall in metabolism 
independent of the caloric intake so that this is not a useful differ- 
ential point. Fall in pulse and blood pressure parallel the reduction 
in basal metabolism rate in starvation. Ina group of healthy voung 
athletes on a diet only moderately deficient in calories, the average 
blood pressure fell to 94/60 in 3 weeks and the average pulse rate 
fell from 56 to 43 after 4 weeks, with one observation reaching 29.2 
These changes are quite as marked as those observed in pituitary 
cachexia. With resumption of unrestricted diet the blood pressure 
of these subjects did not return to normal until long after normal 
pulse rate and metabolism were regained. The hypothermia in our 
patients is as great as that noted in patients with Simmonds’ disease. 
The specific dynamic effect of protein is not diminished by hypo- 
physectomy' or by pituitary disease.'” 

Amenorrhea is present both in Simmonds’ disease and in anorexia 
nervosa and is therefore of no use in differential diagnosis. In our 
first case menstruation ceased abruptly, and in the second after a 
period of oligomenorrhea. In both instances cachexia preceded the 
menstrual disturbance. Since wasting due to a variety of conditions 
frequently leads to amenorrhea, it seems uanecessary to assume any 
other causal relationship in wasting due to nervous anorexia. The 
reappearance of normal menstruation in the first patient is irrefut- 
able evidence of pituitary activity. 

7. Carbohydrate Metabolism. Our first patient had marked fasting 
hypoglycemia and an excessive hyperglycemic response to the intra- 
venous administration of glucose. These abnormalities disappeared 
rapidly when the intake of food increased, confirming the impression 
that they were the result of starvation. Symptoms related to hypo- 
glycemia were never noted in spite of the extreme depression of the 
blood sugar. Proved hypoglycemic reactions have not been ob- 
served in Simmonds’ disease either, despite their frequent occurrence 
in hypophysectomized animals. The original diabetic tolerance 
curve of our patient might seem to exclude pituitary insufficiency, 
in which it is commonly accepted that the reverse type of curve is 
found. Recent experimental work indicates, however, that the 
apparent increased tolerance reported in this condition is actually 
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the result of delayed absorption from the gastro-intestinal tract.2!: 
The glycemic response to intravenous injection of glucose in proved 
cases of Simmonds’ disease has not been tested, but animal experi- 
ments indicate that hyperglycemia may be greater than normal.’ 
If this is true, the glucose tolerance test is a most uncertain aid in 
differentiation between Simmonds’ disease and anorexia nervosa. 
On theoretical considerations the response to insulin should give a 
sharp differentiation, being increased in the former® and decreased 
in the latter.2*~ Actually clinical data are lacking to support this. 

8. Miscellaneous Comments. Neither of our patients had de- 
monstrable signs of vitamin deficiency, nor is such deficiency re- 
ported in anorexia nervosa. In complete starvation specific de- 
ficiencies have not been noted, probably because the reduced energy 
requirements are satisfied by body tissues which are complete foods. 
It is probable also, that the low level of metabolism in anorexia 
nervosa diminishes the requirement for vitamins. The requirements 
of vitamin B and C, at least, have been shown to vary definitely 
with the total metabolism.’ 7 

It is apparent from the entire discussion that prolonged mal- 
nutrition in the intact subject simulates closely the changes atten- 
dant upon hypophysectomy. It seems possible that the occurrence 
of these changes during malnutrition represents a mechanism for 
conservation mediated through the pituitary, but there is no ob- 
jective evidence to support this hypothesis. 

Both of our patients had normal concentrations of proteins in the 
serum in contrast with the hypoproteinemia commonly associated 
with malnutrition. The normal concentrations do not imply that 
there was no deficiency of proteins, but only that they, had been 
maintained in proportion to the blood volume. There was no 
apparent edema, although in the first case a decrease in weight from 
48.4 to 46.8 lbs. in the first 48 hours suggests that there may have 
been subclinical edema. In the second case, the gains in weight in 
relation to salt intake seem somewhat excessive, and suggest the 
possibility that these patients might show malnutrition edema more 
commonly if they took normal amounts of salt and water. Serum 
lipoids in the first patient were at the lower limit of normal, rising 
moderately on recovery. Similar changes have been noted in simple 
under-nutrition.!?7 

The blood non-protein nitrogen was moderately elevated in the 
first case and slightly above the usual limit of normal on ordinary 
diets (35 mg.%) in the second. The urine contained no albumin or 
formed elements in either case. In the first case, on the 4th day of 
hospitalization, when the N.P.N. was 64 mg.%, the excretion of 
phenolsulphonephthalein was 85% in 2 hours and a urine specimen 
shortly before the blood was sampled had a specific gravity of 1.020, 
which bespeaks a satisfactory ability of the kidneys to concentrate 
nitrogen. Unfortunately, chemical examination of the urine was 
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not performed. It seems possible to attribute the elevations of 
N.P.N. in the absence of demonstrable renal insufficiency to dis- 
turbance of circulation. 

The electrocardiograms in the first case showed a striking pro- 
longation of the P-R interval with return to normal during recovery 
from the cachexia. Since recovery, however, this has varied be- 
tween 0.20 and 0.24 second which, in conjunction with the systolic 
murmur, small pulse pressure and rheumatic history, suggests that 
there may have been some myocarditis in the past. Prolongation of 
A-V conduction time is not typical of anorexia nervosa, as is evident 
from the fact that it is absent in our second case and in 2 other cases 
studied more recently in this clinic. 

Summary and Conclusions.—‘I'wo cases of anorexia nervosa are 
reported in which the signs of Simmonds’ disease were closely 
simulated. This was especially true of the first case in which there 
was no apparent psychologic background for the disease. 

The diagnosis was established by the response to feeding. 

It was suggested earlier by the obvious psychopathy and physical 
activity of the second patient, by the age of the patients, by the lack 
of etiologic factors for pituitary destruction and by the preservation 
of the breasts. 

The depression of metabolic processes, disturbances of carbo- 
hydrate metabolism and suppression of menses have been shown to 
have no value in differentiating anorexia nervosa from Simmonds’ 
disease. 

Loss of pubic and axillary hair, if complete or almost so, suggests 
Simmonds’ disease; sparsity or failure of development of this hair 
may occur in either condition. 

It is apparent that no matter how strongly a patient’s condition 
suggests Simmonds’ disease skepticism is in order until adequate 
feeding has been given a fair trial; this is especially true in young 
girls, in whom anorexia nervosa is common and Simmonds’ disease 
rare. 

Cures with pituitary or thyroid extracts are evidence against, not 
for, Simmonds’ disease. 

Elevation of blood non-protein nitrogen, prolongation of A-V 
conduction time, and absence of hypoproteinemia and of obvious 
vitamin deficiencies receive comment. 
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(From the Laboratory of Pharmacology and Therapeutics and the Department of 
Medicine, College of Medicine, University of Illinois; and the Therapeutics 
Department of the Cook County Hospital.) 

THERE are on record but few observations on the effect of phenol- 
phthalein in jaundiced patients, and these are to be found in the 
sarly phenolphthalein literature. Tunnicliffe® reported 2 cases of 
obstructive jaundice in children in whom she claimed the usual 
pbenolphthalein action was secured. Vivien® described a similar 
observation. Elmer! observed 2 cases of catarrhal jaundice with 
acholic stools in both of whom phenolphthalein in the usual dose is 
reported to have produced a laxative effect. Suzor® treated 1 patient 
with jaundice in whom phenolphthalein had a laxative effect, 
although the stools remained pale. Vamossy,® Unterberg,’ and 
Mendelsohn,’ although reporting on different types of cases in which 
they used phenolphthalein as a cathartic, do not describe any cases 
with jaundice. From these meager observations the assumption 
has arisen that bile is not necessary for the action of phenolphthalein. 
Unfortunately, no estimate of the completeness of the obstruction 
is given in the reported cases; and it should be pointed out that the 
main causes of complete obstruction of the common bile duct, cal- 
culus and carcinoma, are rare in children (Tunnicliffe’s cases). Nor 
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is there any report as to degree of cathartic action secured from 
phenolphthalein when jaundice is present. 

Because of this unsatisfactory state of our knowledge, and 
because of the practical importance of a decision whether phenol- 
phthalein should or should not be used for therapeutic purposes in 
jaundiced individuals, and also because of the light such study 
might throw upon the way in which phenolphthalein becomes active, 
it seemed desirable to undertake carefully controlled studies to 
answer the question as to how important bile is for the cathartic 
action of phenolphthalein. 


Method of Study of Clinical Cases. Description of Patients. This study 
was conducted upon 30 jaundiced patients of the medical wards of the 
Cook County Hospital who were given 0.3, 0.6, and 1.2 gm. doses of phenol- 
phthalein. Each patient underwent the usual hospital procedures as to 
history, physical and routine laboratory examinations. In addition, various 
special tests indicated in jaundice cases were performed (icterus index, 
blood cholesterol determination, dextrose and galactose tolerance tests, 
and albumin-globulin ratio determinations). Some of these special tests 
were done repeatedly. An icteric patient who had acholic stools and no 
urobilin in the urine on repeated examination was classified as one with 
obstructive jaundice. The diagnoses were checked at certain intervals by 
the clinical course, operative finding, and necropsy (in some cases). After 
a preliminary observation of several days during which the routine clinical 
studies were undertaken, and the bowel habits were noted and a preliminary 
24-hour urine specimen was obtained, the patients were given phenol- 
phthalein. 

Phenolphthalein Dosage. Each patient obtained a bedtime dose of 
phenolphthalein, his 24-hour urine specimen was collected, and the number 
of bowel movements during the 24 hours were recorded. In the majority 
of cases at least one of the stool specimens was examined daily for its bile 
content. After several days, when no more phenolphthalein was excreted 
in the urine, a second dose of phenolphthalein was given and the same pro- 
cedure followed. The second dose was usually equal to twice the first. 
The preliminary dose, which at first was 0.3 gm., was later increased to 
0.6 gm. Later the majority of patients received a first dose of 0.6 gm. 
and a second dose of 1.2 gm. In cases of doubtful results, as to number of 
bowel movements, the dose was repeated. No patient received more than 
1.2 gm. at one time. During the period of this study, the patients remained 
on the same diet and medication, but received no other cathartics. 

Procuring of Specimens. Regardless of whether the patient was ambula- 
tory or confined to bed, he received a gallon bottle with a preservative 
(xylol) in it at his bedside; and was instructed to empty all urine voided 
into this container. The patients were also required to note the number 
of bowel movements in 24 hours. Every 24 hours these containers were 
emptied by one of us (F.5S.), the amount of urine was measured, and a 
sufficient quantity together with the supernatant preservative taken to the 
laboratory for the various tests enumerated below. 

Examination of Specimens. In addition to the routine urine examinations 
in the laboratories of the medical wards, the examination of the urine 
samples consisted in the determination of color, specific gravity, pH and 
NaOH values, conjugated phenolphthalein, free phenolphthalein, and albu- 
min. The color of the urine was a useful index of the course of the patient’s 
jaundice. The urinary albumin determinations showed that in patients, 
with livers damaged by disease, no albuminuria developed after the taking 
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of large doses (1.2 gm.) of phenolphthalein. This confirms the observations 
by Fantus and Dyniewicz*: that this drug does not produce kidney damage; 
as well as the conclusion of others that phenolphthalein may be a cathartic 
of choice in albuminuric patients. 


Results as to Cathartic Action. It appears necessary to divide 
our series of cases into three groups: 

Group 1: Cases of proved obstructive icterus (Table 1); the 
diagnosis confirmed by operation or necropsy, or both. 


TaBLe 1.—Grovup 1. Cases or PROVED OBSTRUCTIVE JAUNDICE. 


Total phenolphthalein 


eliminated in urine. Result- 
Dose —~ ing 
Case. Diagnosis. in gm. meg. % of dose. stools, 
M. K. Ca. of hepatic duct 0.30 59.80 4.43 Soft 
0.45 Soft 
0.60 Soft 
M. D. Ca. of head of pancreas 0.30 72.20 5.34 None 
0.45 None 
0.60 None 
0.60 None 
Cc. F. Ca. of gall bladder with duct 0.30 26.43 1.94 Soft 
compression 0.45 Soft 
0.60 Soft 
J. H. Ca. of common duct 0.60 19.20 3.20 Soft 
R. C. Ca. of extrahepatic bile ducts 0.60 9.29 1.55 Soft 
C. K. Ca. of head of pancreas 0.60 5.1(ine.) 0.85 None 
C. Hi. Stone in common duct 0.60 16.26 2.7 Soft 
1.20 97 .53 8.12 Soft 
F. K. Ca. of head of pancreas 0.60 92.91 15.48 None 
1.20 134.51 11.21 None 
G. M. Ca. of head of pancreas 0.60 19.25 3.21 ? 
1.20 11.65 0.97 ? 
R. G. Ca. of head of pancreas 0.60 74.20 12.36 None 
1.20 ‘ None 
L. P. Ca. of colon, compression of 0.60 30.65 5.11 None 
common duct by metastases 1.20 78.80 6.57 Soft 
1.20 Soft 
H. R. 2 stones in common duct. Slight 0.60 29.85 4.97 Soft 
jaundice 1.20 27 .97 2.33 Liquid 
W.S. Common duct stone 0.60 50.47 8.41 None 
1.20 None 
S. A. Ca. of gall bladder with ob- 0.60 : ; None 
struction of ducts 1.20 None 


In patients with obstructive jaundice phenolphthalein does not, as a rule, produce 
marked cathartic action. 


Group 2: Cases of probable obstructive icterus (Table 2): 
patients who clinically suggested an obstructive jaundice, but in 
whom the possibility of hepatosis (liver parenchyma damage) also 
had to be considered. Of these patients none were operated upon, 
and on the 2 who died no necropsy was permitted. 

Group 3: Cases of hepatosis jaundice, 7. ¢., patients with defi- 
nite disease of the liver parenchyma. 

As will be seen from the subjoined tables (1 to 3), there were 
14 cases with proved obstructive jaundice, 11 cases with probable 
obstructive jaundice, and 5 cases of hepatosis jaundice. Because 
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the bowel habits in these groups of jaundiced patients were very 
variable— with constipation, however, predominant —the results of 
this study were carefully checked; and, as mentioned above, in 
case of doubt rechecked with another similar dose of the drug. It 
was found that in some patients, who during the preliminary obser- 
vation had 1 to 3 very small, hard stools daily or every other day 
and who on account of this felt constipated, the dose of phenol- 
phthalein would lead to a softening of the stool but not to an 
increase in the number of movements. In other patients with 
similar bowel habits, even a softening of the stools failed to occur, 
while still other patients would remain without a bowel movement 
for 1 to 3 days, in spite of having received a large dose of phenol- 
phthalein during this time. In 5 small number of patients, there 
was a laxative effect. 


TaBLe 2.—Grovp 2. Cases or OpstrucTIVE JAUNDICE. 


Potal phenolphthalein 


eliminated in urine. Result- 
Dose . ing 
Case. Diagnosis. in gm. ing % of dose. stools. 
L. B. Obstructive, toxic jaundice 0.30 183.90 13.63 None 
0.45 None 
0.60 None 
0.45 89.95 19.10 None 
J.B. Ca. of head of pancreas 0.30 None 
J. M. Common duct stone 0.30 51.60 5.73 Soft 
0.60 Soft 
S. K. Malignancy or stone of com- 0.30 71.23 7.92 Soft 
mon duct 0.60 vine Soft 
F. K. Common duct stone 0.60 67.45 11.24 Soft 
F. W. Gall bladder malignancy 0.60 51.65 8.61 ? 
1.20 69.52 5.80 ? 
E. S. Gall bladder stone or malig- 0.60 26.28 4.38 Soft 
nancy 1.20 93.21 7.77 Soft 
é. F. Common duct stone 0.60 18.45 3.07 Liquid 
A. M. Ca. of gall bladder or toxic hep- 0.60 7.70 1.29 ? 
atitis 1.20 ? 
C. M. Cholangitis or common duct 0.60 21.32 3.56 Soft 
stone 1.20 19.38 1.62 Soft 
uinc.) 
1.20 66.92 5.58 Soft 
L. 8. Cholangitis or common duct 0.60 55.28 9.21 Soft 
stone 1.20 114.95 9.58 Soft 


In cases with probable obstructive jaundice phenolphthalein usually does not have 
a marked cathartic effect. 


Summarizing the result, it may be stated that: 

1. Of 14 definitely obstructive icterus cases (Table 1), 6 had no 
evacuation after a liberal dose of phenolphthalein; 7 had mere 
softening of the stools; and 1 had a questionable result because 
bowel movements were also reported as being rendered soft and 
frequent as a result merely of the ingestion of fruit. 

2. Of the 11 probable obstruction cases (Table 2), 2 had no 
results whatever, 5 had mere softening of the stools, 2 had appar- 
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ently an increase in the number of stools, and in 2 cases the result 
is questionable. 

3. Of the 5 hepatosis cases (Table 3), only 1 case showed no 
results, while the other 4 had both softening of stools and increase 
in the number of bowel movements, or liquid bowel evacuations. 


TaBLeE 3.—Grovup 3. Cases or Hepatosis JAUNDICE. 


Total phenolphthalein 


eliminated in urine. Result- 
Dose ing 
Case. Diagnosis. in gm. mg. % of dose. stools. 
A. 8. Cirrhosis of liver 0.30 , Liquid 
0.60 62.86 6.98 Liquid 
1.20 64.21 5.35 Liquid 
C. M Arsenical hepatitis 0.30 rie ar None 
(Carbarsone?) 0.60 61.85 10.30 None 
E. D Hepatitis (explored: no ob- 0.60 12.05 2.01 ? 
struction seen) 1.20 14.34 1.19 Liquid 
N. U. Toxic hepatitis 0.60 14.70 2.45 ? 
1.20 ? 
M. L. Cirrhosis. Malignancy of liver. 0.60 19.15 3.19 Liquid 
Luetic hepatitis 1.20 31.97 2.66 Liquid 
1.20 Liquid 


In patients with jaundice due to liver degeneration, phenolphthalein usually pro- 
duces a marked cathartic effect. 


During remission of the obstruction in patients of Groups | and 2, 
cathartic effect from phenolphthalein was obtained as soon as bile 
appeared in the stools in the very individuals who had no evacuant 
action while the stools were completely acholic. Thus, 1 patient 
with common duct stone had good laxative effect with 1.2 gm. of phe- 
nolphthalein during a remission of her symptoms. Two patients 
of the second group who were quite cleared up from the jaundice had 
definite laxative effect with softening and increase in the number of 
stools from a dose given at that time. 

We may conclude, therefore, that bile must be present in the intestine 
for phenolphthalein to have a marked cathartic action. Catharsis from 
phenolphthalein is nearly always absent in obstructive jaundice. It is 
generally present in non-obstructive jaundice. 

Urinary Elimination of Phenolphthalein in the Jaundiced. In 
view of this absence of marked cathartic action in the jaundiced 
and the fact that bile is by far the best solvent that phenolphthalein 
meets in the gastro-intestinal tract, one might assume that phenol- 
phthalein is not dissolved in the jaundiced as it is in the normal 
individual. To determine whether this was the case, we made 
careful quantitative observations upon the elimination of phenol- 
phthalein in the urine. Much to our surprise, we found that, if we 
consider the phenolphthalein elimination in the urine an index of 
its solution and absorption—and there is reason to believe that it 
may be—the jaundiced patient absorbs phenolphthalein. This is 
shown by Tables 1 to 3 as well as by Graphs 1 to 3. 

It was found in a previous study” that the total percentage of 
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the dose of phenolphthalein eliminated in the urine of normal 
individuals ranged from 1.41 to 19.7%. In jaundiced patients, we 
find that the elimination percentage varies from 0.97 to 19.1% of 
the quantity ingested. The fact that these figures are practically 
identical is all the more remarkable as the jaundiced patients 
received much larger dosage than the normal individuals previously 
studied. 
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Grapu 1.—Proved Obstructive Jaundice: Total phenolphthalein elimination curve 
(composite) after 0.60 Gm. and 1.2 Gm. of phenolphthalein. 


In the previous study we found that, for the normal individual 
who had cathartic effect from the dose, the elimination of phenolph- 
thalein was practically at an end by the fourth day, while in indi- 
viduals that had no cathartic action from the dose, the elimination 
time may be doubled. The peak of the elimination in the normal 
individual was reached on the first day in 44% of the cases and on 
the second day in 52% of the cases. On the third day the peak 
occurred in only 4% of the cases and never beyond that time. 

Graphs 1 to 3 show that in some of the jaundice cases elimination 
continued for as long as 8 days, although for the majority of jaun- 
diced individuals it came to an end about the fourth day. The 
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peak of elimination was reached on the first day in 24% of cases, 
on the second day in 74% of cases, and on the third day in 2% of 
cases. 

What is particularly remarkable in these results is not only that 
the shape of the curves is practically identical, but also that their 
height is proportionate to dosage, 7. e., in general the peak is 10 
times as high with the 600 mg. dose in the jaundiced patient as that 
resulting from the 60 mg. dose in the normal individual. 
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Grapu 2.—Probable Obstructive Jaundice: Total phenolphthalein elimination curve 


(composite) after 0.30 Gm., 0.60 Gm., and 1.20 Gm. phenolphthalein. 


Conctusions. The elimination of phenolphthalein in the urine of 
the jaundiced patient is practically identical with that of the normal 
individual. 

Experimental Obstructive Jaundice. Since, in human obstructive 
jaundice, there is usually the complicating factor of inflammation 
or of other coéxisting pathologic condition, it was deemed desirable 
to determine the action of phenolphthalein on previously suscep- 
tible cats that were rendered jaundiced by ligation of the common 
bile duct. 
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Method of Experimental Study. Adult cats were tested for their sus- 
ceptibility to phenolphthalein by the administration of 4 gm. per kg. of 
the drug, this dosage having been previously determined as the amount 
that would always result in a liquid stool in a cat susceptible to the action 
of the drug. Only those cats that were found to be susceptible to this dose 
were subjected to operation. 

Under ether anesthesia, the gall bladder and bile ducts were exposed by 
a right rectus incision, the bile ducts were ligated both at the confluence 
with the pancreatic duct and at the bifurcation of the hepatic duct. The 
intermediate portion was excised. When care was taken completely to 
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Grapu 3.—Hepatosis Jaundice: Total phenolphthalein elimination curve (composite) 
after 0.30 Gm., 0.60 Gm., and 1.20 Gm. of phenolphthalein. 


occlude all branches of the bile ducts (the cat appears to have more than 
one), the cat became icteric and showed bile pigment in the urine within 
about 3 days. At the same time the stools became clay-colored and an 
examination of the stool for hydrobilirubin was negative. 

Cats with experimental obstructive jaundice live in good health for about 
3 weeks and accept their food, which in this study consisted of milk and 
ground meat. They then refuse to eat, a low-grade upper respiratory 
infection develops along with alopecia and a scaliness of the skin. Death 
usually takes place in from 4 to 6 weeks following operation. Autopsy 
shows a deep greenish discoloration of the intestines, mesentery and omen- 
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tum and a generalized wasting with pigmentation of all the tissues. In 
all instances there has been a great dilatation of the gall bladder and of the 
stump of the common bile duct, as well as of the cystic duct. In 1 instance, 
1 month after the induction of the obstruction, the dilated organ contained 
50 ee. of bile. In another instance the gall bladder ruptured spontaneously 
and a bile peritonitis resulted. The wall of the gall bladder shows, on 
histologic examination, a marked hypertrophy of the mucosa and submu- 
cosa and some increase in the muscularis. 

In no case during this study have we observed ascites or dependent 
edema as was found in the case of dogs with obstructive jaundice by Still 
and Carlson.‘ 

One week after operation, when the cat had fully recovered from the 
immediate effects, a dose of 4 gm. of phenolphthalein per kg. body weight 
was administered. One week later this dose was repeated; and again at 
intervals of a week until the cat was sacrificed or died. 


Results. Nine cats with artificially induced obstructive jaundice, 
who previous to operation had been found susceptible to phenol- 
phthalein administration, were entirely negative as to cathartic 
action after obstruction of the bile ducts was produced. In most 
instances these animals passed acholic formed stools, which con- 
sisted largely of solid lumps of unaltered phenolphthalein. In 1 sus- 
ceptible animal, operated on unsuccessfully as to production of 
jaundice, the administration of phenolphthalein resulted in cathar- 
sis. This proves that the operative procedure itself was not respon- 
sible for the refractoriness of the jaundiced animals. The absence 
of cathartic effect in these animals is fully confirmatory of the 
results obtained in human obstructive jaundice. 

Conciusion. In experimentally induced obstructive jaundice in 
cats, the previously effective dose of phenolphthalein loses its cathartic 
action. 

Excretion in Bile of Humans. ‘The fact that phenolphthalein, 
though absorbed from the bowel, is inactive as a cathartic in indi- 
viduals with obstructive jaundice makes plain the great importance 
of bile in activating phenolphthalein. In the further study of the 
mechanism of phenolphthalein action, it seemed necessary next to 
study the elimination of phenolphthalein in the bile. Facilities for 
such direct study were found in the surgical wards of the Cook 
County Hospital, where one can usually encounter one or more 
patients who have a draining gall bladder or common bile duct, 
and who are generally also in need of cathartic action for therapeutic 
reasons. 


Procedure. Both jaundiced and non-jaundiced bile fistula patients were 
subjected to this study, the latter as controls. The total quantity of urine 
and bile excreted in 24 hours was collected preliminarily and tested for the 
presence of phenolphthalein. After determining the absence of phenol- 
phthalein from both urine and, bile, each patient was given 0.6 gm. of 
phenolphthalein orally, and the 24 hours’ collection of specimens was con- 
tinued. The daily 24-hour specimens were measured and the presence and 
amount of phenolphthalein in each of them was determined. Some 20 to 
24 hours after the intake of phenolphthalein, 10 cc. of blood were drawn 
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and the serum tested for phenolphthalein. The daily quantitative and 
qualitative determinations of phenolphthalein in the bile and urine were 
continued until no phenolphthalein was demonstrable. 


Results. To date 12 cases were studied with 13 determinations. 
Of these, 6 patients were icteric and 5 non-icteric; and 1, Case J-7* 
at first jaundiced, was later placed in the non-icteric group. The 
surprising and unexpected finding in this study was the small amount 
of phenolphthalein (average 0.18%) or even its absence—both free and 
conjugated—from the bile of the jaundiced patients, as shown by 
Table 4 and in Graph 4. The urinary elimination of phenolphthalein 


TABLE 4.—PHENOLPHTHALEIN EXCRETION IN HUMAN BILE. 
Phenolphthalein eliminated. 


Urine. Bile. 


- —— Grand 
Case. Free. Total. Free. T otal. total. 
Jaundiced: 
J-1 ‘ . 0.4383 4.683 0.0 0.016 4.70 
J-2 ae 4.11 0.0 0.0075 4.118 
J-3 : > - . 0.44 10.074 0.02 0.25 10.324 
J-4 7 . 0.95 5.01 0.0 0.0 5.01 
J-5 1.90 10.19 0.06 0.073 10.263 
J-6 4.96 0.03 0.717 5.677 
Average 6.50 0.019 0.18 6.68 
Not jaundiced: 
N-l : . 0.19 1.59 0.0 2.18 3.77 
N-2 ‘ ‘ ‘ . 0.09 3.93 1.01 1.76 5.69 
N-3 . 0.43 5.21 3.43 4.28 9.49 
N-4 . 2.29 2.72 3.37 5. 66 
(2d dose) . 0.488 2.66 4.693 5.52 8.18 
N-5 . 8.18 24.13 2.28 3.75 27.88 
Average 31 6.63 2.35 3.47 10.11 


In the jaundiced patient the fistula bile is almost free from phenolphthalein in 
any form. The fistula bile of non-jaundiced patients contains both free and conju- 
gated phenolphthalein. The urinary elimination in both groups is the same. 


(average in jaundice cases 6.5% and in non-jaundiced cases 6.63%) 
is shown in Graph 5, from which it will be seen that the jaundiced 
patients eliminated as much phenolphthalein in the urine as the 


* Patient J-7, who presented very exceptional findings, was not included in the 
tabulation. This patient entered the hospital with a moderately severe jaundice 
and a diagnosis of cholelithiasis was made on a basis of an icterus index of 68 and the 
history and clinical findings. While under observation, the jaundice decreased 
progressively and, when the patient was subjected to operation, the icterus had 
almost disappeared. Hence this patient, although classed in the jaundice group, 
was almost completely free from jaundice when the fistula bile studies were begun. 
The output of bile through the drainage tube was exceptionally large—much greater 
than in any of the other cases, normal or jaundiced. Her average daily output 
during 11 days was 530 cc. per day, in comparison with the next highest average, 
which was 400 cc., and the lowest daily average of 60 cc. per day. The output of 
bile in this case on some days reached a total of 900 cc. The findings were as follows: 

Total phenolphthalein eliminated was 28.67% of the dose ingested. Of this, 3.05% 
was eliminated in the urine, 1.33% being free; and 25.62% was eliminated in the 
bile, 5.13% being free. From this it will be seen that though she had been jaundiced, 
this patient had recovered sufficiently actually to belong to the non-jaundice group. 
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non-jaundiced. Even though these jaundiced patients had no 
phenolphthalein in the bile, they had cathartic action from phenol- 
phthalein administration as soon as bile appeared in the stool after 
operative removal of the obstruction. The blood, with the excep- 
tion of 1 case with icterus, contained conjugated phenolphthalein 
in the jaundiced as well as in the non-jaundiced patients in practi- 
cally the same amounts; but no free phenolphthalein (excepting 
occasionally a trace). 


PERCENT OF DOSE 
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Grapxu 4.—Elimination of total phenolphthalein in fistula bile. 


Tetraiodophenolphthalein Tests. The observation that in jaun- 
diced patients the bile fails to contain any appreciable amount of 
phenolphthalein led us to try the same test with sodium tetraiodo- 
phenolphthalein, the dye used in gall-bladder visualizations. This 
was given to 4 patients in accordance with the usual routine for 
the Graham-Cole test, and the bile was then examined for its con- 
tent of the dye. The bile of the non-jaundiced patients contained 
a substance which gave a phenolphthalein-like reaction, while that 
of the jaundiced did not give such a reaction. Although only 4 cases 
could be checked thus far, it appears that the results coincide with 
those secured with phenolphthalein. This observation definitely 
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coincides with the general clinical experience that the Graham- 
Cole test is of little value in jaundiced patients as it is nearly always 
negative in them. 

Excretion in Cat Bile. A study of the bile content in phenol- 
phthalein of normal and of jaundiced cats was also undertaken. 
The bile was taken within 24 hours after the administration of 
4 gm. of phenolphthalein per kg.; and it was again found, as is 
shown in Table 5, that the bile of the jaundiced animals contained 
only minimal quantities of phenolphthalein; averaging approxi- 
mately one-hundredth of that contained in the bile of normal 
animals given the same quantity of phenolphthalein. 
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Grapu 5.—Elimination of total phenolphthalein in urine. 


Conciusion. The bile of jaundiced patients and of cats with 
experimentally induced jaundice contains little or no free phenol- 
phthalein and a very small amount of conjugated phenolphthalein. 


a: 
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There seems to be an inverse ratio between the degree of jaundice and 
the quantity of phenolphthalein excreted in the bile. 


TABLE 5.—PHENOLPHTHALEIN EXxcrRETION IN Cat’s BILE. 
A. Bile of Normal Cats. 


Free Conjugated 

phenol- 

phthalein, phthalein, 
Cat. mg. “%. mg. 
F-5. 130 
J-21 0.3 255 
J-22 0.2 150 
4-1 Ex 0.3 170 
4-2. 0.3 250 
4-3 0.3 100 


B. Bile of Jaundiced Cats. 


Average ... 6.3 176 
J-1 0 0.2 
J-2 0 0.15 
J-3 6.2 4.3 
J-31 0.2 2.5 
Average 1.78 


Elimination of free and of conjugated phenolphthalein in the bile of normal cats (A) 
and of jaundiced cats (B) given 4 gm. of phenolphthalein per kg. Phenolphthalein 
is present in about 100th the amount (averaged) in the bile of the jaundiced animals. 


6.—Ga across ToLeraNnce Tests IN JAUNDICED PaTIENTS BEFORE AND 
AFTER THE GIVING OF PHENOLPHTHALEIN. 


Galactose excretion 


in gm. 
Icterus Before After 
No. Name. Diagnosis. index. Phtn. Phtn. Result. 
1 J. M. Catarrhal jaundice 140 3.60 2.90 Improved 
100 2.70 Home 
45 
2 J. F. Catarrhal jaundice 225 2.60 2.50 Home 
90 
55 
22 
3 S. N. Cholelithiasis 62 1.90 1.80 Home 
55 
38 
4 E. S. Cholelithiasis 95 2.30 2.30 Home 
115 
46 
35 
5 A. 8. Cirrhosis 75 2.40 2.40 Home 
15 
6 J. W. Cirrhosis 100 2.50 2.80 Home 
94 
7 C. H, Choledocholithiasis 74 1.30 1.40 Laparotomy 
37 Died 
112 
8 F. K. Ca. of head of pan- 45 1.90 2.20 Laparotomy 
creas 50 Died 
63 
86 


There is no increased galactose elimination in the urine that can be ascribed to 
the administration of phenolphthalein, 
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Liver Function Tests. While conducting these studies, we under- 
took a few galactose tolerance tests upon jaundiced patients before 
and after the taking of the phenolphthalein. Though the series is 
small, the results are nevertheless reported as case abstracts as well 
as in Table 6. 

From these observations it will be seen that there has been no 
impairment in galactose tolerance that could in any way be ascribed 
to the phenolphthalein, even when taken in large (1.2 gm.) doses. 
In the few cases in which increase in galactose elimination did occur, 
the deterioration of liver function was directly ascribable to the 
patient’s condition, most especially the operation. 

Conciusion. In a limited number of cases of jaundice, the galac- 
tose tolerance tests showed no impairment of liver function ascribable to 
phenolphthalein. 

Discussion. We have shown that individuals suffering from ob- 
structive jaundice, in whom there is no bile in the bowel, are acted 
upon by phenolphthalein little or not at all, even when it is given 
in large doses. Some of these very individuals who had no evacuant 
action from phenolphthalein during the time that their stools were 
acholic reacted to phenolphthalein in the normal manner by cathartic 
effect as soon as bile was present in the bowel. These observations 
have been verified on experimentally jaundiced cats. 

We also find that phenolphthalein is eliminated in the urine of 
jaundiced individuals to the same extent and in the same manner 
as in normal individuals. 

We then face the remarkable fact that, while phenolphthalein 
is presumably absorbed and therefore dissolved in the bowel, it fails 
to act in the former if bile is absent in the bowel. 

The fact that patients who are suffering from jaundice due to 
degeneration of liver parenchyma (hepatosis jaundice) and who have 
bile in the stool have reacted to phenolphthalein in about the same 
way as normal individuals, again shows the importance of bile to 
the action of phenolphthalein. 

We must, therefore, postulate that either bile activates the 
phenolphthalein in the bowel or else it is activated as it passes 
through the liver and is eliminated in the bile. This latter postu- 
late is answered in the negative by the finding that phenolphthalein 
is not present or is present only in small amounts in the bile of jaun- 
diced patients. Though the number of cases studied thus far is 
relatively small, the results are so constant and definite as to be 
conclusive, especially as the same results were consistently noted 
in the experimentally jaundiced cats. The facts found are tabu- 


lated in Table 7. 


TABLE 7.—PHENOLPHTHALEIN IN THE JAUNDICED AND NON-JAUNDICED. 


Non- 

Jaundiced, jaundiced, 

Conj.inurine . . . + 


i4 
| 
| 
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Now it is a fact that patients who are jaundiced and do not 
excrete phenolphthalein in the bile have cathartic action from the 
phenolphthalein, providing bile enters the bowel. This proves con- 
clusively that it must be an action of the bile in the bowel on the phenol- 
phthalein or a joint action of the two that is responsible for producing 
the effect upon the intestine necessary for the production of the 
cathartic action. 

The presence of conjugated phenolphthalein in the blood serum 
of jaundiced patients and of an abundance of conjugated phenol- 
phthalein in the urine of the jaundiced points to the conclusion 
that conjugation of phenolphthalein still occurs in the system in 
spite of the fact that the liver is diseased, as evidenced by the 
jaundice. Numerous theoretic questions crowd one’s mind as to 
the interpretation of these phenomena. Is the liver of the jaundiced 
patient still a seat of the conjugation of this water-soluble body 
(i. e., the conjugated phenolphthalein)? Even if it is not, why 
should the liver fail to eliminate the water-soluble conjugated 
phenolphthalein when the kidney is capable of doing so and the 
normal liver does this to so much greater an extent than the kidney? 
The significance of this remarkable finding remains to be investi- 
gated. The question may also be asked: what is the fate of the 
phenolphthalein that is not eliminated through the bile in the 
jaundiced individual, as no excess is eliminated in the urine? 

Conclusion. 1. The presence of bile in the bowel is necessary for 
the cathartic action of phenolphthalein in man, as there is no such 
effect or very little of it in cases of obstructive jaundice. On the 
other hand, phenolphthalein is generally active in jaundiced patients 
who have bile in their stools. 

2. Phenolphthalein is not suitable as a cathartic in individuals 
suffering from obstructive jaundice and whose stools are completely 
acholic. 

3. Cats that have been found susceptible to the cathartic action 
of phenolphthalein lose this susceptibility upon being subjected to 
experimental obstructive jaundice. 

4. The cathartic action of phenolphthalein is evidently due to a 
local effect of bile upon the phenolphthalein in the bowel. 

5. Even though it does not act as a cathartic in individuals with 
obstructive jaundice, it is eliminated in the urine to the same extent 
as in the normal individual. 

6. Phenolphthalein, chiefly in its conjugated form, is eliminated 
in large quantities in the bile of normal individuals. Free and con- 
jugated phenolphthalein are present in but minute amounts in the 
bile of the jaundiced. 

7. No evidence of phenolphthalein produced liver damage has 
been found in these studies, as far as the galactose tolerance test, 
performed in a few cases, could show. 


q 
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CHRONIC HYPOGLYCEMIA. 
A PROBLEM IN CARBOHYDRATE METABOLISM. 
By Srantey Dorst, A.B., M.D., 


ASSOCIATE PROFESSOR OF MEDICINE, COLLEGE OF MEDICINE, UNIVERSITY OF CINCIN- 
NATI, ATTENDING PHYSICIAN, ASSISTANT CHIEF OF STAFF, AND CHIEF PHYSICIAN 
TO THE OUT-PATIENT DISPENSARY, CINCINNATI GENERAL HOSPITAL, 
CINCINNATI, OHIO. 


(From the Department of Medicine, College of Medicine of the University of Cin- 
cinnati and the Medical Service of the Cincinnati General Hospital.) 

SHORTLY after the World War there came from Germany a series 
of reports describing the favorable reactions of many malnourished 
patients during treatment with continued small doses of insulin. 
The blockade had accomplished its purpose and the fall of 1918 
found a large part of the civilian population of Germany in a con- 
dition of enforced semistarvation. Returned to a more normal 
diet, many of those individuals exhibited a curious phenomenon. 
They were unable to eat and hence unable to regain weight. 
Underfed for many months, certain metabolic readjustments 
occurred which, in some instances, obtained after an apparently 
adequate caloric supply was available. In the management of 
such cases insulin was of definite benefit and its use was followed 
by increased appetite, gain in weight and increased body tone in 
general. 

These results excited interest in this country and a wave of 
enthusiasm swept our clinics which led to the widespread use of 
insulin in the treatment of many types of patients who exhibited 
one symptom in common: They were all underweight. Early 
reports were most favorable ; but as months passed it became obvious 
that only a limited number of the underweight responded to insulin 
therapy and such a favorable response could not be predicted. The 
initial enthusiasm waned and, due to repeated failures, the treat- 
ment fell into discredit in many clinics. 

Our experience at the Cincinnati General Hospital was similar to 
that of many others. Some patients showed remarkable improve- 
ment, but many remained entirely refractory to treatment or at 
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best gained weight for a few weeks and then relapsed. ‘These circum- 
stances stimulated us to investigate the carbohydrate metabolism of 
our patients who were underweight, in hopes that we might find 
some factor which would serve to set apart those who improved 
from the ones who did not. Unable to find any such study in the 
literature, we decided to begin by recording the glucose tolerance 
curves of our malnourished patients. 

Karly in the experiment it became obvious that these people fell 
into two distinct groups. The first group showed what is univer- 
sally accepted as a normal glucose tolerance curve (Fig. 1) with a 
rise of 80 to 140 mg. % above the fasting level after the administra- 
tion of glucose and a rapid drop to a figure slightly below the fasting 
level between 23 and 3 hours, then a subsequent rise to the fasting 
level. 

The second group was characterized by a curious and unexpected 
curve (Figs. 3, 4, 6, 9, 13, 14, 16, 17). In these curves it will be 
apparent that the fasting level is within normal limits, though usu- 
ally at its lower range, and the blood sugar fails to rise, even to the 
upper limits of the fasting level after the administration of 100 gm. 
of glucose by mouth. This low curve remains between 80 and 
100 mg. % throughout the 3 hours after ingestion of the sugar. 
Such curves are adequately represented by the simple graphs and 
require no further description. Similar flat curves have previously 
been described, occurring in certain patients with hypothyroidism 
and in some with pituitary disturbances. We have failed to find 
any relation between our flat curves and the basal metabolic rates 
and their incidence of frequency is many times that of recognized 
pituitary disease, though it is not at all impossible that some 
functional pituitary disturbance is related to the syndrome. It is 
significant to state, at this point, that we found over 70 individuals 
who showed low curves in the first 18 months of our study and that 
they were selected from the ambulatory thin patients coming to 
the out-patient department. 

For these we have chosen the designation, chronic hypoglycemia. 
However, they must be differentiated from patients with spontane- 
ous hyperinsulinism, for some investigators have described this 
latter group under the term chronic hypoglycemia,’ although the 
name is not an apt one. In spontaneous hyperinsulinism the glu- 
cose tolerance curve does not remain in the low fasting zone through- 
out the test, but instead it is characterized by a sharp initial rise 
during the first 30 to 45 minutes after ingestion of glucose. This 
is illustrated in Figure 2, where the blood glucose reaches 230 mg. % 
30 minutes after feeding. This abrupt rise is then followed by a 
marked exaggeration of the normal fall, in the case represented by 
Figure 2 falling to 45 mg. % after 2} hours, with the appearance 
of the usual signs of insulin shock at the point marked X on the 
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graph. At this time it was necessary to administer glucose and 
orange juice to control the symptoms. Thus, in hyperinsulinism 
there are points on the curve where the blood glucose drops into the 
hypoglycemic zone, but this fall represents an exaggerated insulin 
response to the normal increase in blood glucose after ingestion of 
carbohydrate. So, in Figure 2, we find a spread of 290 mg. % 
between the high and low points on the curve, while in chronic 
hypoglycemia the total spread is usually less than 25 mg. %. 
The syndrome of chronic hyperinsulinism has been ably set forth 
by Harris** and we emphasize the difference between the two con- 
ditions at such length only because we know that the differentiation 
has not been appreciated and the two conditions are frequently 
confused in the literature dealing with the subject. 

Having learned that individuals who are underweight fall into 
two groups with respect to their response to carbohydrate feeding, 
we wished to know whether this difference might be related to the 
variation in response to insulin therapy. We were alarmed at the 
idea of giving insulin to persons whose blood sugar remained at 
such low level.as those demonstrated in Group 2 and decided to 
try insulin therapy in the first group, those whose sugar curves 
were normal. We felt that, at least, we could do them no harm. We 
selected a group of such patients (e. g., Case E. S., Fig. 5) who were 
given insulin in doses of 5 units before breakfast, 10 units before 
lunch and 10 units before dinner. This was administered 15 min- 
utes before meals and they were permitted to select their own diet- 
ary. The results were disappointing and after some weeks it became 
obvious that such persons would not gain weight under our treat- 
ment. When we examined the individuals comprising the group 
more carefully, certain facts became apparent. For the most part 
these people did not complain of poor appetite; instead they were 
the well-known thin individuals who eat 2500 to 4000 Calories a 
day by choice, and still do not gain weight. They, with few 
exceptions, were of the wiry type of leanness, with good muscle 
tone and good nervous tone. There were few neurotics in the 
group and, in short, they may be described as representatives of 
the sthenic type of thinness.” 

We then compared the individuals in Group 2, those showing 
the flat curves, with Group 1. Not only did their sugar tolerance 
curves differ but, as a class, they exhibited other distinctive differ- 
ences. They had poor appetites and food did not interest them. 
They were nervous and irritable, with insomnia, excessive fatigue 
on exertion and general apathy as outstanding symptoms. In 
many instances the stigmata of neurasthenia were obvious. They 
represented the asthenic type of thinness. 

With considerable hesitation, due to fear that we might force an 
already low blood sugar into the danger zone, we repeated the same 
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experiment, using a few patients from the second group. No ill- 
results followed and within a few weeks there was noticeable im- 
provement. The first change was a disappearance of anorexia; 
they began to eat and soon to gain in weight. As appetite and 
weight improved, nervousness, irritability and asthenia disap- 
peared and, accompanying this improvement, the glucose tolerance 
curves rose into the normal range. When after 2 or 3 months 
insulin was withdrawn abruptly, a gradual return of the subjective 
symptoms occurred, they lost weight and the blood sugar curve 
resumed its previous flat configuration. When, however, the ad- 
ministration of insulin was continued over a longer period of time, 
6 months or more, and then was withdrawn slowly (reducing the 
dose from 3 times daily to twice and then once daily) some of these 
patients have maintained their improvement in both its clinical 
and chemical aspects for many months. One might surmise that 
insulin, either directly or indirectly, had brought about a read- 
justment of some abnormal metabolic deviation. We may illus- 
trate these facts most concisely with a few selected cases represented 
in the graphs. 


Case Reports. Cast 1.— (Figs. 6, 7 and 8 illustrate a typical response.) 
The patient had for many years been decidedly underweight. When first 
admitted to the hospital he weighed only 122 pounds, though he was almost 
6 feet in height. His outstanding subjective symptoms were undue fatigue 
on exertion and loss of appetite. He had previously been suspected of 
having either tuberculosis or hyperthyroidism, but adequate studies had 
ruled out both of these probabilities. He had been subjected to a 3 months’ 
period of rest and high caloric feeding without substantial improvement. 
The initial sugar tolerance curve is represented in Figure 6 and shows the 
characteristic flat configuration. After 8 weeks of insulin treatment he 
had gained 6 pounds and his blood sugar curve showed marked improve- 
ment (Fig. 7). Six months after treatment began he had gained 12 pounds 
in weight and his curve was entirely normal. There had been marked sub- 
jective improvement in all of his symptoms and he was able to carry on 
the day’s work without undue fatigue. Insulin was gradually withdrawn 
and his improvement continued. 

Case 2.—(Represented in Figs. 9 to 12.) This patient had been a 
problem case under observation in the out-patient department for 3 years 
before our experiment was started. Throughout that time her weight had 
varied between 86 and 90 pounds. Her expected weight was 108 pounds 
as given in actuary statistics. Subjective symptoms were anorexia, asthenia, 
marked “nervousness” and insomnia. Again, as in the first case, both 
tuberculosis and hyperthyroidism were suspected early in the course of 
observation but neither diagnosis could be established. She had been 
admitted to the hospital for a month of bed rest combined with high caloric 
diet. During this period of hospitalization she gained in weight from 84 
to 90 pounds, and this gain was lost within the 3 weeks following her 
discharge. On her return to the dispensary, the fruitless struggle was 
resumed with “tonics,” vitamin concentrates, and sedatives and she was 
recognized as one of those undernourished neurotics who haunt every clinic. 
Figure 9 shows her flat sugar tolerance curve at the end of 3 years as our 
patient. When we began insulin treatment her weight was 88 pounds. 
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After 6 months of insulin in doses of 8-10-10, and on a diet of her own 
choice, her weight had increased 14 pounds, and her blood sugar curve 
(Fig. 10) was quite normal. She no longer required sedatives, was eating 
almost 3000 calories a day and said she was “feeling better” than she could 
remember in many years. 

At this point insulin was stopped abruptly and for 2 months the improve- 
ment continued and her gain in weight held. Then, gradually at first, 
but with increasing rapidity she relapsed into her former state, and after 
3 months without insulin began to lose weight rapidly. The glucose 
tolerance curve at this time (Fig. 11) showed a striking change from the 
one illustrated in Figure 10 and indicates the reversal in the type of curve 
which was associated with the recurrence of clinical symptoms. Insulin 
therapy was resumed and again there was prompt response so that 8 weeks 
later she weighed 104 pounds, or 16 pounds more than her weight at the 
beginning of the experiment almost a year before. Figure 12 shows her normal 
glucose tolerance curve at the end of that time when her subjective symp- 
toms had largely disappeared. Insulin was then slowly withdrawn and her 
improvement has been sustained. 


In searching for some explanation for this apparently paradoxical 
action of insulin, it is obvious that the question of carbohydrate 
absorption from the intestinal tract would present itself. Might 
some inhibition to the rate of sugar absorption explain the flat 
curves and was it possible that insulin acted to remove this inhibi- 
tion? To answer this question we gave glucose to certain patients 
in the group under consideration by the intravenous route. There 
was no change in the characteristics of the tolerance curve; it 
remained the same flat curve regardless of the method of introducing 
carbohydrate. This fact is illustrated by Figures 13 and 14. In 
the first graph is shown the low flat curve after 100 gm. of glucose 
had been given by mouth, while Figure 13 represents the almost 
identical configuration following the intravenous administration of 
40 gm. of glucose (40 gm. is the amount usually employed in intra- 
venous tolerance test). 

Neither method of giving glucose was followed by glycosuria in 
any patients with low curves, but it is of interest to note that 
transient glycosuria frequently occurred during insulin treatmcnut 
as the blood sugar rose to normal levels. Thus some patients would 
spill sugar through the kidney at blood sugar ranges between 120 
and 150 mg. % for a short time and then, as the blood sugar was 
maintained in the normal range, this glycosuria would disappear, 
suggesting that the renal threshold may vary with the habitual level 
of blood sugar. 

We have been unable to establish any constant relationship 
between the low curves shown by these patients and the basal 
metabolic rate. This has interested us because, as already men- 
tioned, the low glucose tolerance curve has been described in 
hypothyroidism. This absence of correlation is shown in the graphs. 
For example, the patient represented in Figure 3 with flat curve 
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had a basal metabolic rate of —20, but another patient with a flat 
curve (Fig. 4) had a basal metabolic rate of +4. Other patients 
with flat curves (Figs. 6 and 9) had metabolic rates of +6 and +13 
respectively. On the other hand, the patient identified by Figure 5 
had a normal sugar tolerance curve and a basal metabolic rate of 
—33. He was not helped by insulin but did improve when given 
thyroid extract. 

In consideration of these facts the case represented in Figures 16, 
17 and IS interested us greatly. This patient had a low flat curve, 
a basal metabolic rate of —24 and clinical signs of mild hypothy- 
roidism as revealed by changes in the hair and skin and increasing 
lethargy. Thyroid extract alone was given by mouth for 4 months 
and at the end of this period the clinical signs of hypothyroidism 
had disappeared, while the basal metabolic rate had risen to —6. 
The glucose tolerance curve, however, remained in the low zone, 
showing if anything an exaggeration of the low level (Fig. 17). At 
this point thyroid extract was discontinued and insulin given in the 
usual manner. Six weeks later the tolerance curve had been ele- 
vated into the normal range while the basal metabolic rate remained 
at —4 (Fig. 18). It is interesting to note that the glucose tolerance 
curve persisted in the low zone after the basal metabolic rate had 
risen, but later, following insulin treatment, the curve showed a 
normal configuration. 

Discussion. uring a period of 18 months, 62 individuals who 
had low glucose tolerance curves were encountered among ambula- 
tory patients seen in the clinic and private practice. It would seem 
that the existence of chronic hypoglycemia is far more common than 
is generally appreciated and that it frequently occurs in asthenic 
undernourished individuals who present the familiar picture of 
the “effort syndrome.” We believe that the constantly low level 
of blood sugar may be, in part at least, responsible for the lack 
of vigor which characterizes these people, since the chief source of 
energy in mammalian metabolism is derived from the burning of 
carbohydrate. Patients with chronic hypoglycemia show a glucose 
tolerance curve which remains in the fasting zone regardless of the 
ingestion-of food and it is possible that under these conditions there 
is inadequate fuel to be suddenly expended in the form of energy. 

This syndrome must be differentiated from spontaneous hyper- 
insulinism for in the latter the hypoglycemia is cyclic, appearing in 
recurring episodes during which the blood sugar falls to dangerously 
low levels (60 mg. % or lower). John® has suggested the treatment 
of hyperinsulinism with small doses of insulin but we have found 
that this condition is exaggerated by insulin and other investigators 
have confirmed this finding.* It is possible that John was not 
dealing with true hyperinsulinism in his cases which responded 
favorably to insulin therapy but with the condition which we have 
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described. As we have demonstrated, many of our patients have 
improved on insulin treatment, but we would not leave the impres- 
sion that favorable results have always followed. Some have tol- 
erated insulin well without any change in their clinical symptoms 
but a few have not tolerated this treatment. It may be that our 
arbitrary dose of insulin was too large for the individuals in this 
second group and we are reinvestigating their reactions using much 
smaller amounts. Fifteen patie nts treated with insulin for 6 months 
or longer showed marked improvement, 4 failed to improve and 3 
reacted unfavorably, showing the symptoms of mild insulin reaction. 

What is responsible for the low blood sugar level and how does 
insulin act to change this level? In order fully to understand our 
problem we must answer these two questions and at present we 
have no answers. We may, however, indicate certain avenues of 
inquiry which have suggested themselves during our work. We 
have given these people relatively large amounts of sugar. It has 
not been lost through the kidneys and has not been reflected in a 
rising blood sugar. What has happened to it? We have already 
eliminated the most obvious explanation, that it is not absorbed 
from the alimentary tract, by our experiments in introducing sugar 
by intravenous injection. 

Consideration of the opening paragraph of this paper suggests 
another explanation. Prolonged semistarvation might result in the 
utilization of the carbohydrate stores in the body in liver and mus- 
cles, to be followed by a readjustment in metabolism resembling 
that in hibernating animals. Such a readjustment might account 
for loss of appetite when an adequate diet was made available. 
Under these conditions sugar, when given, would be taken out of 
the blood stream by the depleted liver and muscles as soon as it 
appeared. This reasoning may apply to the German patients, but 
it imposes a set of conditions which do not obtain in ours. An 
adequate diet has been available in the great majority of cases, and 
the failure to eat resulted entirely from loss of appetite. This loss 
of appetite is an intimate part of the syndrome and must be ex- 
plained. Merely to state that insulin stimulated appetite and that 
such people improved when they ate, falls short of being an explana- 
tion. Further, it will be remembered that enforced caloric intake, 
in the absence of insulin, did not result in clinical improvement. 
In fact, certain observations throw doubt on the assumption that 
enforced starvation results in producing a flat sugar curve since 
one patient, studied in the advanced stage of starvation, resulting 
from organic obstruction in the esophagus, had a normal glucose 
tolerance curve. Harris* reports similar observations on 4 patients 
who were literally starving to death. 

de Takats' has demonstrated that suprarenal denervation and 
splanchnic section on normal dogs results in increased storage and 
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fixation of glycogen in the liver. Apparently as a result of this 
increased storage and fixation, the blood sugar curve resembles 
the one we have described in spontaneous chronic hypoglycemia in 
humans. de Takats has suggested that under certain conditions of 
imbalance in the sympathetic nervous system a block occurs which 
inhibits the demobilization of hepatic glycogen and that such a 
block may be responsible for the clinical syndrome we have been 
studying. We have not found any method of demonstrating glyco- 
gen fixation in our patients. 

At present we are carrying forward our investigation, studying 
the effect of the adrenalin demobilization action on hepatic glycogen, 
the hexosphosphate correlation and the blood phosphatase, in indi- 
viduals showing low sugar curves. We must admit, however, that 
as yet we have no satisfactory answer to this peculiar problem in 
carbohydrate metabolism. 

Summary. |. Patients exhibiting a low, flat glucose tolerance 
curve are not infrequently encountered in this dispensary. 

2. Most of these patients are underweight and present the clinical 
picture commonly described under such terms as neurocirculatory 
asthenia and effort syndrome. 

3. This condition must be sharply differentiated from sponta- 
neous hyperinsulinism, in which the glucose tolerance curve is not 
flat but is characterized by a marked exaggeration of the descending 
limb. 

4. When treated with small doses of insulin a number of our 
patients with chronic hypoglycemia have shown marked clinical 
improvement, an increase in sense of well-being, gain in weight, and 
increased appetite, concomitant with this improvement the glucose 
tolerance curve returns to the usual normal configuration. 

5. The precise action of the insulin in effecting this change is not 
at present understood. We suggest the possibility that the de- 
mobilization of hepatic glycogen is in some way inhibited and hope 
to establish this thesis by further investigation. 
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PULMONARY PNEUMOCYST. 


REPORT OF AN ENORMOUS SOLITARY CYST IN A HEALTHY 
ADULT FEMALE. 


By Garnetr Cueney, M.D., 
ASSOCIATE CLINICAL PROFESSOR OF MEDICINE, STANFORD UNIVERSITY MEDICAL SCHOOL, 
AND 
L. H. Gartanp, M.D., 


ASSISTANT CLINICAL PROFESSOR OF RADIOLOGY, STANFORD UNIVERSITY MEDICAL 
SCHOOL, SAN FRANCISCO, CALIF, 


(From the Medical Department of Stanford University.) 


Cystic lesions of the lung may in general be divided into two 
main types: those containing fluid and those containing gaseous 
material, usually air. In the last few years, many examples of the 
latter type of disorder have been reported, often with the prefix 
“congenital.’’*-*.7 In recent months, certain authors® have cast 
doubt on the congenital origin of many of these air-filled pulmonary 
cysts, and have subdivided such lesions into (a) congenital cysts 
and (b) acquired cysts of various types. 

Serial examinations of patients recovering from various inflam- 
matory disorders of the lungs, especially pneumonia, have revealed 
a surprising number of cases of bizarre cyst-like lesions. Many of 
these “cysts’’ or bulle have undergone spontaneous resolution, but 
in some cases the change has remained stationary and in some it 
has even become progressive, finally involving an entire lobe or lung. 
These cases may easily be confused with partial or total pneumo- 
thorax. Having recently had the opportunity of seeing a remark- 
able case of massive pulmonary pneumocyst, in which, in spite of 
the presence of an enormous lesion, there was an almost complete 
absence of clinical symptoms, we are herewith placing it on record. 

Terminology. The terminology of pulmonary pneumocyst is dis- 
tinctly unfortunate. Strictly speaking, the word “pneumacele” 
(pneuma, air, and cele (xoilia), a cavity) is the most correct term; 
however, most of the literature to date refers to these lesions as 
cysts and it might cause confusion if a change were to be made at 
this time. Pierce and Dirkse® use the term “ pneumatocele’’ which 
is as close to the correct one as any we have encountered. Ellison! 
misuses this word as synonymous with mediastinal hernia. Many 
physicians object to the word “cyst” on account of the lesions 
being non-fluid-filled, a reasonable objection. 

Pathology. (Koontz described two general types of cavities: 
bronchial dilatations and cavities resembling emphysematous blebs. 
Between these two extremes are all types of gradations. The cavi- 
ties may or may not show communication with bronchi. In most 
cases the epithelium lining the cysts is columnar and ciliated, but 
it may be non-ciliated, cuboidal or flat. 
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The congenital lesions are said to lack pigment, thus differentiat- 
ing them from the acquired tvpe. The cysts may be single or multi- 
ple, unilocular or multilocular, and may vary in size from minute 
blebs to enormous sacs. They may contain air or fluid or both. 
The cysts may occur in any part of the lungs; in Koontz’ series, 
both lungs were involved in one-quarter of the cases, the right lung 
alone in one-quarter, and the left lung in almost one-half. Males 
and females were affected about equally. Complications are rather 
unusual, but cases have been reported in which the cysts were 
associated with hydro- and pyothorax, pneumonia and even tuber- 
culosis. Rarely, if fluid-containing, the contents may become puru- 
lent from secondary infection. 

Many cases have no clinical symptoms whatsoever, and indeed 
most cases have been discovered incidentally in roentgenologic 
examination of the lungs. 

Incidence. The incidence of really massive pulmonary pneumo- 
cysts is difficult to determine. They appear to be exceedingly rare. 
On the other hand, the reported cases of large pneumocysts are 
increasing in number, and, in our own observation, since we have 
been making routine postpneumonic chest Roentgenograms, we have 
seen several cases of medium-sized pneumocysts. We believe they 
occur in perhaps 20% of the cases recovering from pneumonia and 
represents a bullous emphysematous phase of healing. The Quart- 
erly Cumulative Index Medicus lists approximately 70 different 
references to pulmonary cysts during the year 1937. None of these 
included any cases of massive pneumocyst. 

Differential Diagnosis. The differential diagnosis of large pul- 
monary pneumocysts from pneumothorax is frequently quite diffi- 
cult. In pneumothorax, the radiolucent shadow is often bordered 
on one side by the denser shadow of a collapsed lung, whereas in 
pulmonary pneumocyst this dense shadow is missing. In doubtful 
cases, a small diagnostic pneumothorax may reveal the thin wall 
of the cyst, but this procedure is not to be encouraged in cases with 
really large lesions, since the cyst may be accidentally entered and 
severe shock supervene. Serial Roentgen ray examination or com- 


parison with previous films if available constitutes the most valu- , 


able method of diagnosis. Pneumothorax usually absorbs after a 
reasonable interval, while large pulmonary cysts may progress in 
size or remain stationary (Table 1). 

Treatment. As long as the patient is symptomless, the treatment 
of pulmonary pneumocysts should be conservative. No giant air 
cyst should be tapped unless it interferes with respiration, because 
tapping of such cysts may be followed by shock and death. 

Prognosis. The prognosis is quite uncertain, but is unquestion- 
ably good in the absence of complicating trauma or infection. 
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Case Report. Miss V. B., a single, 19-year-old statistical worker, first 
came under our observation on May 12, 1937, because she had applied 
for a position with a company which required a routine medical examina- 
tion for all new employees. 

History. She stated she was perfectly well, although doctors had found 
some abnormal condition of her left chest since childhood which she called 
a hernia. She had had whooping cough and measles at the age of 4 years 
and chickenpox at the age of 10, but no illnesses since then. Her bowels 
were regular. The menses commenced at the age of 13 and had been 
regular since that time. She had just left junior college and was applying 
for her first position. 

Physical Examination. Revealed a well-developed alert young woman 
weighing 121 pounds. Temperature, 36.8° C.; pulse, 86; respirations, 19. 
Inspection of the head and neck showed nothing unusual, except large 
cryptic tonsils and a deviation of the trachea to the right. There was a 
marked prominence of the upper chest. Only slight apical excursion oc- 
curred with respiration. The percussion note over the left chest was dull, 
while that over the right was hyperresonant. No breath sounds could be 
heard over the left lung except at the apex, where they were faint. The 
physical findings in the right lung were normal, except for the hyperreso- 
nance throughout. No area of cardiac dullness could be made cut on 
percussion, but the apex beat of the heart was felt in the fifth right inter- 
costal space, 8 cm. from the mid-sternal line. No murmurs were present. 
Her abdomen was not unusual. The knee jerks were present and equal. 
The blood pressure was 150 systolic and 90 diastolic. Urinalysis was 
negative. The blood Kahn test was negative. The blood sedimentation 
rate was 5 mm. in 40 minutes and 10 mm. in 60 minutes. 

Roentgen Examination. Roentgen examination reveals that the heart- 
vessel shadow is normal in size but is displaced a little over 5 em. to the 
right; the trachea and mediastinum are similarly displaced, the maximum 
mediastinal “dislocation” being at the level of the sixth space posteriorly. 
There is moderate compression of the right lung. The left hemithorax is 
distended with either a very large pneumothorax or a very large cyst-like 
lesion. There is stretching out of the left diaphragm, with orthodox, 
though limited, movement. The right diaphragm appears normal. The 
esophagus is displaced to the right side along with the mediastinum but is 
otherwise normal. The cardiac end of the stomach is normal. Conclu- 
sion: Large left pneumothorax or pulmonary air cyst. The obvious 
absence of gross clinical symptoms on the part of the patient during Roent- 
gen-ray examination and the absence of any history of recent sudden 
thoracic pain, thoracentesis or trauma, renders the diagnosis of massive 
pneumocyst the more probable. 

(Subsequently, two previous films (August 28, 1928, and April 18, 1936) 
of the patient were secured for examination; these showed the cyst-like 
lesion to be almost unchanged (see illustrations).) 

Additional Data. The patient’s mother subsequently stated that the 
child was normal at birth. She contracted a cold at 2 years of age and 
a Roentgen ray of the chest was taken which showed an abnormal condi- 
tion of the left lung. Some bulging of the upper chest was present then 
and has persisted since, although it has apparently not increased out of 
proportion to the child’s development. Another chest Roentgen ray was 
taken at the age of 10 years and it was suggested she had an “upside down 
stomach.” However, she seemed quite well and went through high school 
indulging in team volley ball, playing tennis, and swimming. She dances 
for a whole evening two or more times a week without difficulty. She 
never gets short of breath, except from prolonged exertion and does not 


Fic. 1 Postero-anterior chest roentgenogram made on 8/28/28. There is marked 
mediastinal and cardiovascular displacement to the right, with mediastinal hernia; 
ompression of the right lung, principally of the right lower lobe; a large left pneumo- 
vst, with flattening and stretching out of left half of diaphragm but no abnormality 
of the right half Note: This film was made by a previous consultant but the lesion 
was not diagn sed at the time 


Fic. 2.—Postero-anterior chest roentgenogram made 4/18/36. The findings are 
very similar to those noted 8 years previously (Fig. 1). The cyst is perhaps a trifle 
larger at this time, as shown by the mediastinal displacement to the right. (Note: 
this film also was made by a previous consultant and not classified as showing any 
particular lesion.) 


Fic. 3 Fic. 4 


Fics. 3 and 4.— Postero-anterior and left lateral roentgenograms made 5/26 37 
The findings are similar to those noted 9 years previously (see Fig. 1 Massive left 
pulmonary pneumocyst or pneumocele. (Note: these films were made by the authors 


Fic. 5.— Postero-anterior roentgenogram made 5/26/37., Retouched to show positior 
of heart and diaphragm more clearly. Massive left pulmonary pneumocyst 
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seem handicapped physically in any way. Her mother states she is unusu- 
ally alert and energetic and really seems stronger than her other two 
daughters. 

The patient was examined again on January 27, 1938, 8} months after 
her original examination. She had been perfectly well and working regu- 
larly. The physical examination was the same as previously; however, 
she was short of breath after hurrying to the office. The respiratory rate 
was then 26. She had gained 3 pounds in weight. The blood count showed 
4,980,000 R.B.C., 106°, hgb., and 12,900 W.B.C., with a normal distribu- 
tion. Her vital capacity, done by Dr. J. K. Lewis, at Stanford University 
Hospital, was 1200 ec. of air, or only 27° of the expected normal. 

Comment. Apparently the true nature of the pulmonary condi- 
tion had not been previously recognized in our case, although the 
physical examination suggested the correct diagnosis to us before 
the Roentgen examination was made. The only case at all ap- 
proaching this lesion in size that we have been able to find in the 
literature is one reported by Wood, in 1934, and subsequently by 
Kirklin,‘ in 1936. In this case, the cyst also filled the entire side 
of one hemithorax and extended across the mediastinum into the 
upper portion of the opposite hemithorax. 

In our case, the cyst presumably is connected with a bronchus 
which, being flattened by pressure of the cyst, has a ball-valve 
effect, permitting a little air to enter. The cyst therefore has some 
respiratory function. It is remarkable that the patient is able to 
get along so well with such a low vital capacity, and it is interesting 
to observe that the extreme degree of mediastinal hernia and dis- 
location which is present causes almost no symptoms. 

Summary. The literature on cystic disorders of the lungs is 
briefly reviewed and a new classification of these lesions is suggested. 

A case of enormous solitary cyst in an otherwise apparently 
healthy adult female is reported. It is not known whether the cyst 
in this case is congenital or acquired, but the history of infantile 
pertussis and pneumonia suggest that it is an acquired postinflam- 
matory cyst of emphysematous origin. 

Since completion of the above manuscript, there has appeared a report of a rather 
similar massive solitary pneumocyst in an infant five days old (Ford, F. A., Radiol- 
ogy, 30, 248, 1938). In that author's opinion, the cyst was congenital in origin; at 
autopsy, no macroscopic communication with the distended pneumocyst could be 


found. Microscopically, the wall of the cyst consisted of a surface layer of moder- 
ately high bronchial type epithelium supported on the connective tissue membrane 
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SPONTANEOUS PNEUMOTHORAX. 
By J. J. Kirsuner, M.D., 


PHILADELPHIA, PA. 


(From the Department Diseases of the Chest, Jefferson Hospital and 
Medical College.) 

THE term pneumothorax was introduced by Itard in 1808, when 
he reported 5 cases which at autopsy revealed air in the pleural 
cavities. Laennec® in 1819 was the first to diagnose pneumothorax 
in the living subject. In all of these cases the pneumothorax co- 
existed with far advanced tuberculous disease of the lungs with 
empyemata. In fact, both of these men were of the opinion that the 
air accumulation resulted from the decomposition of the pus and the 
absorption of the fluid. Houghton, in his “ Encyclopedia of Medi- 
cine”’ published in 1834, disagreed with them and stated “it may be 
laid down as proved that where pneumothorax exists the air has been 
introduced from without.’’ 

Laennec, however, probably knew also of non-tuberculous pneumo- 
thorax, since in his book he discusses a case of rupture of air cells 
and pleura in a case of emphysema producing a pneumothorax. 
However he states “ his notes of the case having been lost, he cannot 
make a positive assertion.”’ 

Following this, scattered reports began to appear in European 
literature on the subject. Thus in 1841 Saussier collected 147 
hospital cases of spontaneous pneumothorax, in only 1 of which was 
there no apparent lesion of the lung. Biach in 1880 collected 918 
hospital cases, 77% of which he states were of tuberculous origin. 
In 1884, West reported 101 cases from the London Hospital for 
Diseases of the Chest, 99 of which were definitely tuberculous. 
Morse" in 1900 reported a series of 51 cases of spontaneous pneumo- 
thorax from the Long Island Hospital in Boston occurring during 
the years 1882-1900. He found 70% of these tuberculous. 

Ayer' in 1910 reported 72 cases occurring in the decade from 
1900-1910 in the same hospital. He comments on the increased 
incidence over previous series and he ascribes it to better diagnosis 
because of the aid of the Roentgen ray. However, he states that in 
23 cases air was found subsequent to chest tap. In these cases, 
the pneumothorax may well have been artificial. 

These reports all emanated from hospitals for chronic pulmonary 
diseases; and it is not surprising that pneumothorax takes on a 
tuberculous significance. However, since the introduction of modern 
methods of treating tuberculosis, we recognize spontaneous pneumo- 
thorax as a fairly common complication of tuberculosis. It has been 
estimated by various writers that the incidence of spontaneous 
pneumothorax in tuberculosis is from 1 to 4%. It is found com- 
monly in far advanced disease and implies a fatal prognosis as a rule. 
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The spontaneous pneumothorax seen in out-patient clinics and in 
private practice gives an entirely different conception from that out- 
lined above, as was shown by Olbrechts” in 1930. He found 10 
cases of spontaneous pneumothorax in 7000 hospital patients, only 
2 of which were idiopathic. In 5000 out-patients he reports 17 
cases, 13 of which were non-tuberculous. He also reports 2 cases 
from private practice which were of idiopathic origin. He tells us 
that in France spontaneous pneumothorax is called the pneumo- 
thorax of Conscripts because of its high incidence in healthy males 
of conscript age. The first report of spontaneous pneumothorax in 
the apparently healthy was published by Hall* in 1887, based on 
31 cases. 

In 1902, Fussell and Riesman* reported 2 cases and collected 56 . 
others of non-tuberculous spontaneous pneumothorax. Emerson‘ 
in 1903 surveyed 358 cases from the literature, reported 2 cases and 
observed that in 1 Osler ascribed the cause to rupture of an emphy- 
sematous bleb. 

In 1934, Leggett, Myers, and Levene" reported 31 cases from their 
clinic, 10 of which were patients of advanced tuberculosis, 6 of whom 
died within a short time. Two cases were secondary to bronchial 
asthma; 19 were of unknown etiology, 8 of whom had negative 
Mantoux tests. 

Castex and Mazzei* recently reported 3 cases of recurrent spon- 
taneous pneumothorax in a group of 20 cases of spontaneous pneu- 
mothorax seen in private practice. They ascribe the accident to 
rupture of subpleural blebs during effort. 

Kaergaard, the Swedish clinician, states that after long observa- 
tion of a series of patients with systematic after-examination shows 
that in practice this disease has nothing to do with tuberculosis. 

That spontaneous pneumothorax has been a problem for insurance 
companies is shown in a paper by Bartlett? who discussed the condi- 
tion from the standpoint of the insurance examiner. He concludes, 
“that in spite of the presumptive evidence that these cases are 
usually tuberculous, it still remains a fact that the great majority 
of these cases get well and remain well and never develop tubercu- 
losis. From the insurance point of view if the applicant is above 
average weight with a good family history and personal history and 
has been in good health since the attack, he may be safely accepted.”’ 

At the New Jersey Sanitarium for tuberculosis at Glen Gardner, 
New Jersey, 100 cases of supposedly minimal tuberculosis were 
admitted to the male service during the last 6 months of 1933. 
Among these were 4 cases of spontaneous pneumothorax in males 
who up until the accident had been healthy. The ages were 23, 29, 
32, and 36. Two of the patients gave a family history of tubercu- 
losis. One had blood-streaked sputum. The pneumothorax oc- 
curred on the right side in all 4 patients. These patients were put 
to bed and following expansion of the lung were subjected to 
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thorough study. Repeated sputa and Roentgen ray studies were 
negative. Sedimentation test was normal. After variable ob- 
servation periods they were discharged. In a recent communication 
from Dr. S. B. English,> the Superintendent, a follow-up on these 
patients indicates that none of them have developed tuberculosis. 
He also relates 5 other cases of spontaneous pneumothorax and 2 
of recurrent pneumothorax who are non-tuberculous on study. 
He feels that the spontaneous pneumothorax seen in the healthy 
is an entirely different entity from those which complicate tubercu- 
lous diseases of the lung. 


New JERSEY SANITARIUM Cases (ALL WHITE). 


Sedi- 
Age Admitted Roentgen Repeated mentation 
Patient. (yrs.). Side. 1933. ray. sputum. test. 
R.R. 23 R. 8/18 Neg. Neg. Neg. 
V.C. 32 R. 7/15 
J.A. 36 R. 7/7 
R.R- 29 R. 10/27 = 


At the Jefferson Hospital we have collected 20 cases of spon- 
taneous pneumothorax in the interval from 1928 to the present time. 
All the cases were in males. The ages varied from 5 to 64 years. 
Ten of the cases occurring between 20 and 30 years of age. Ten 
cases were left sided; in 11, the accident was on the right. All 
gave a typical history of pain with dyspnea of sudden onset. The 
story as to what the patient was doing at the time of the accident 
is varied. It occurred during sleep, while eating, sitting, at rest, 
walking, shoveling, lifting heavy objects, and so on. All the 
patients were subjected to thorough study. Repeated sputa and 
Roentgen ray were negative, and in 6 cases bronchoscopic aspiration 
with study of the material aspirated. 

Two patients had fluid—one a serous collection, one hemothorax. 
Both were negative after study of the fluid in addition to the above 
studies. 

One patient died shortly after the accident and on autopsy bi- 
lateral far advanced tuberculosis was found. 

Two. patients were found to have pulmonary tuberculosis and 
were sent to sanitaria. 

One patient was decompensated at the time of the accident. 
The accident simulated a coronary occlusion. He died a short time 
after admission. Postmortem revealed a ruptured emphysematous 
bleb; no evidence of tuberculosis. 

The other patients showed reéxpansion of the lung in 3 to 4 weeks. 
All studies being negative, they were discharged. We have a 
definite follow-up only on 11 cases. These have remained well. 

On 1 case in whom the accident occurred less than 2 years ago, 
there was a subsequent attack on the opposite side. He is being 
followed in the clinic and shows no evidence of tuberculosis (see 


F. P. below). 
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Cases Fottowrep (ALL WuiITEs). 


Age Roentgen Repeated At 
Patient. (yrs.) Side Admitted. ray. sputum. present. 
A.N. 21 L 12/17/29 Neg. Neg. Working 
8.Z. 41 R 10/29/31 
GR. « 28 L 12/31/31 Pleural 
effusion 
7 22 R 10/11/32 Neg.* 
J.C. 41 L 10/20/33 oe 
M.Z. . 21 L @ 10/30/34 
M.L. 64 I 4/27/35 
. 22 R 9/25/36 
17 R&L 12/ 7/36 
6/12/37 
JD. . . 2 «L 12/19/36 
F.B. . 21 R 10/25/37 


* Negative on study, hemothorax negative on study and guinea pig negative. 


Cases Nor Fotvtowep (ALL WHITES). 


Age Roentgen Repeated 
Patient. (yrs.) Side Admitted. ray. sputa, 
P.S. ae 41 L 11/ 7/28 Neg. Neg. 
J.B. . & R 8/ 1/29 te 
H.F. war F 50 R 5/19/31 
. 2 R 8/13/32 
F.F. ; 5 L 6/17/34 


The above 5 cases were also subjected to bronchoscopy; no cause for the pneumo- 
thorax could be found. Some material was aspirated which on study proved to be 
negative for the tubercle bacillus. 


TuBercuLous Cases. Positive Sputum (WHITES). 


Age 

Patient (yrs.). Side. Admitted. 

66 L 2/1/33 Bilat. pul. tbe. IIIc 

ae 29 R 4/27/35 R. apical tbe. Ib 

Cases Tuat Diep 
Age 

Patient. (yrs.) Side Admitted. 

L.G. 42 R 3/25/30 Postmortem examination revealed bilat- 
eral far advanced pulmonary tubercu- 
losis with right pneumothorax. 

E.T. 47 L 1/25/32 Autopsy revealed myocardial failure with 


decompensation and a pneumothorax 
on the left side, the cause of which was 
found to be a ruptured emphysematous 
bleb, 


Summary.—It is evident to the observer after a review of the 
literature and study of such cases that there are two types of spon- 
taneous pneumothorax: symptomatic and asymptomatic. In the 
symptomatic group, we may place all the instances in which the 
accident complicated pulmonary disease and it is evident that it 
has been found in every type of lung lesion. Tuberculosis of course 
heads the list. It is in the asymptomatic group that we are at loss 
to explain the etiology. These are patients who have a negative 
family history of pulmonary disease, whose past medical history is 
negative, and who on physical examination following reéxpansion of 
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the lung reveal no pathologic findings and whose Roentgen rays are 
normal. They return to their normal routine of life seemingly none 
the worse for the occurrence of pneumothorax. In some cases, 
Roentgen ray studies following reéxpansion have showed pulmonary 
cystic disease. In others, sub-pleural blebs have been found. In 
some instances chronic emphysema was blamed. But why should 
the accident occur in young people who rarely show emphysema and 
spare the aged in whom emphysema is fairly common? It is under- 
standable also that an adhesion resulting from a healed tuberculous 
focus might present a weakened area where the accident can occur. 
We certainly cannot accept an infectious origin as the cause in these 
idiopathic cases since there is no pleural reaction. No adhesions 
form to prevent return attacks such as are seen following pulmonary 
infections and even after artificial pneumothorax. The condition 
certainly cannot occur in people with normal pulmonary and 
pleural tissue, for it is a known fact that a pressure from 100 to 
300 mm. of water must be present in the alveoli to produce a rupture 
of the lung and pleura. 

Schomer and Ehrlich" in a recent paper discuss the condition and 
offer a possible explanation. They state that in normal respiration 
the gliding of visceral over parietal pleura causes a continuous 
shedding and regeneration of the pleural mesothelium. A slight 
defect in the regeneration at some point if located in a portion of the 
lung lobule or lobules involving one or more bronchioles, will, when 
accompanied by increased respiratory effort, cause a tear in the 
visceral pleura and produce pneumothorax. This sounds feasible 
but I think we might go even further and postulate a congenital 
pleural defect or an acquired pleural defect with a congenital anlage 
that in the normal course of events in the wear and tear of the human 
anatomy can rupture because of its inherent weakness. Such a 
weakened area in the pleura might even bulge due to tension and 
form a bleb. Some observers such as Ian Gordon’ of the Royal 
Chest Hospital in London insist that all cases are due to rupture of 
sub-pleural blebs or cysts. He described 5 cases in whom after 
reéxamination he could delineate these blebs or bulle in the Roent- 
gen ray plate. This we were unable to do. 

Conclusions. 1. A review of the literature of tuberculous spon- 
taneous pneumothorax and spontaneous pneumothorax in the 
apparently healthy has been given. 

2. Twenty-four cases of spontaneous pneumothorax occurring 
in ambulant apparently healthy patients have been presented, 
3 being tuberculous with well pronounced disease, 21 being non- 
tuberculous on study, 11 of whom have been followed from 1 to 9 
years. 

3. A theoretical explanation for the condition in the apparently 
healthy people has been discussed. 
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A COMPARISON OF THE ETIOLOGY, DEATH RATES AND BAC- 
TEREMIC INCIDENCE IN THE MORE FREQUENT PRIMARY 
PNEUMONIAS OF INFANTS, CHILDREN AND ADULTS.* 


By Jesse G. M. Buttowa, M.D., 


CLINICAL PROFESSOR OF MEDICINE, NEW YORK UNIVERSITY MEDICAL COLLEGE; 
VISITING PHYSICIAN, HARLEM HOSPITAL, 


AND 


Morris Guieicu, M.D., 


DIRECTOR OF PEDIATRICS, HARLEM HOSPITAL, NEW YORK CITY. 


(From the Littauer Pneumonia Research Fund, New York University, and the 
Medical and Pediatric Services, Harlem Hospital.) 

BECAUSE various organisms selectively attack the individuals of 
different age groups, it is important to present our experience with 
the age distribution, the blood invasiveness and the mortality for 
pneumonia due to the different organisms. 

No explanation why the respiratory flora of infants, children and 
adults in the same community should be different has been offered. 
Under certain circumstances individuals who usually escape infec- 
tion from certain pneumococci become vulnerable. In a number of 
instances, parents or grandparents have been infected by fondled 
infants or children, and infants have been infected from the nasal 
discharges of adults. 

In his “ Management of the Pneumonias,”’ the senior author has 
discussed sex selection by certain pneumococci in adults. 

We present a 7-year study of pneumonias (pneumococcic and 
non-pneumococcic) at Harlem Hospital contrasting in different age 
groups the etiologic agent, the fatality and the frequency in which 
the blood become invaded. We have classed as infants “ children 
under 2 years of age,” as children, “those from 2 years to puberty ”’ 
and as adults, “all those beyond puberty.” Only the 10 commonest 
of the 32 Cooper types are considered in this study of the pneumo- 


* This study received financial support in part from the Metropolitan Life Insur- 
ance Company. 
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coccic pneumonias. ‘The non-pneumococcic pneumonias are classi- 
fied as “streptococcus,” streptococcus beta, staphylococcus and 
Bacillus friedlinderi. 

Pneumococcic Pneumonias. The total number of pneumococcic 
pneumonias was: Infants (under 2 years), 381; children (2 to 
12 years), 371; adults (12 years and over), 3065. 

Distribution. The 10 most frequent pneumococci (types) given 
in Table 1 caused 63% of pheumonias among infants, 78.8% among 
children and 74.5% of the pneumonias among the adults. 


TABLE 1.—INcIpENCE OF 10 Most FREQUENT Types or PNEUMOCOCCIC PNEUMONIAS. 
July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 
~under 2 years, 2 to 12 years. 12 years and over. all ages. 

co. 

35 

o's ae 

ES ES ES 

. 20 5.3* | 1.1 100 | 27.0*t 2.4 | 725) 23.7*+t 0.8 | 845 22.1 0.7 
6 1.6*+ 0.6 6 1.6*¢ 0.6 256 8.4*+ 0.5 268 7.0 0.4 
III 17 4.5* | 1.1 18 4.9% | 1.1] 9.7*t 0.5 | 332; 8.7/0.4 
nV. 16 4.2 1.0 22 5.9 1.2 179 5.8T 0.4 217 5.7 0.4 
9 2.4*+ 0.8 31 8.4 1.4 7.5 0.5 | 270; 7.1/0.4 
54 14.2*f 1.8 26 7.0* 1.3 51 1.7*¢t 0.2 131; 3.4 0.4 
VII 6 1.6*t 0.6 12 3.2% 0.9, 194 6.3*f 0.4 212 5.6) 0.4 
VIII 8 2.i*f 0.7 11 3.0% 225| 7.3%'0.5 244 6.4 0.4 
XIV 7 20.2*f| 2.1 54 14.6*t 1.8 7; 0.3 | 218) 5.7/0.4 
XIX 27 7.1% | 1.3 12 3.2 0.9 40 1.3*f 0.2 79 2.1 0.2 
Total . . . 240 “63. o* 2.5 292 | 78.8* | 2.1 2284 74.5 0.8 2816 73.8 0.7 


* This rate is significantly different from total incidence for this type. That is, such a differ- 
ence might have occurred not more than 5 times in 100 through chance errors of sampling. (Chi 
Square values were obtained by the formula given by Goulden? for correcting for continuity when 
x with small samples. These were translated into probability with the help of tables.') 

This rate is significantly different from the average incidence for this age group. 

M E. = standard error. 


Among the infants, Pneumococci XIV, VI and I caused 39.7% 
of the pneumococcic pneumonias and among the children those 
types caused 48.6%. Among adults, Pneumococci I, III, II, V, 
VIII, VII and IV (in the order mentioned) account for most pneu- 
monias. 

Among adults and children, Pneumococcus I was present in 
approximately one-quarter of all cases and it was the most frequent 
type encountered. Among infants, it caused only about one- 
twentieth of the cases. 

Pneumococci II, III, VII, and VIII were more frequent among 
adults than among infants or children; Pneumococci I and V oc- 
curred least frequently among infants. The occurrence of Pneu- 
moccus IV was about the same for all groups. Pneumococci VI 
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and XIV were more frequent in infants than in children, and more 
frequent in children than in adults. 

Fatality (Non-serum Cases). The pneumonias of adults were 
most fatal (26.9%). Those of infants were less fatal (16.2%) and 
those of children least fatal (4.1%) (Table 2). 


TaBLe or 10 Most Frequent Types or PNeuMococcic PNEU- 
MONIAS. NON-SERUM CASES. 


July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 

under 2 years. 2 to 12 years. 12 years and over. all ages. 

I i3;| 1 8.3 8.0 43 2.3*t 2.7 82 23 28.0% 4.9 137 25 18.3 3.5 
II 4 1 25.0 21.6 5 0 0.0* . 116 52 44.844.6 125 53 42.4+ 4.4 
III 12, 2. 16.7 ( 16 6.3* 6.1 214 88 41.1¢3.4 242 91 37.67 3.1 
IV 13. 3 23.0 18)0' .. 122 25 20.5t.3.7 153) 28) 
3 2 66.7¢ 26.3 20'0 0.0*f .. 147. 27 18.44 3.2 170 29 17.17|2.9 
VI 40 6 15.0 5.6 21\|1 4.8% 5.3 38 7 18.4 6.3 99 14 14.17)3.7 
VII 1125.0 (21.6 11/0) 0.0°f .. 144 26 18.1¢3.2 159 7 17.04 2.9 
Vill 8 2 25.0 15.4 0.0°F .. 22 13.572.7| 181, 24) 13.37|2.5 
XIV 569 «+16. 4.9 41 4 9.8*7 4.6 72| 23 31.9% 5.5) 169, 36) 21.3 |3.9 
XIX 3| 11) 31 10 32.3* 8.4 69 13 18.8 |4.4 
Total 179 29 16.2* 2.8 198) 8 4.1* 1.4 1129 303 26.9% 1.3 1504 340 22.6 /|1.1 


* Mortality rate for this type significantly different from the total, 
+t Mortality rate significantly different from the average for this age group, 
S.E. = standard error. 


Pneumonias due to Pneumococci I, XIV, and XIX among adults 
were more fatal than were the same pneumococcic pneumonias 
among infants or children. Pneumococcus IV had about the same 
mortality in adults as it had in infants (20.5% and 23% respect- 
ively), while the rate for children is significantly lower. Comparing 
the fatality of the 3 common pneumococci, Pneumococci I, VI and 
XIV among infants, children and adults, we found the following: 
Pneumonias due to Pneumococcus I and Pneumococcus XIV were 
most fatal in adults and least fatal in children. Pneumonias due to 
Pneumococcus VI had about the same death rate in both adults and 
infants (18.4% and 15% respectively) but it was more fatal in these 
groups than in children. 

Frequency of Bacteremia (Non-serum Cases) (Table 3). While 
23.5% of the pneumococcic pneumonias among adults had a positive 
blood culture, only 6.7% of the infants and 4.1% of the children 
showed blood invasion. Among the adults Pneumococcus IT and ITI 
showed a significantly higher frequency of blood invasion than 
other types, 43.9% and 28% respectively. Although Pneumococ- 
cus XIV and XIX shad had approximately the same frequency of 
blood invasion as Pneumococcus III, these percentages are not as 
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reliable, since they are based on a comparatively small number of 
cases. 
TaBLeE 3.—INcIDENCE oF PosiTIVE BLoop CULTURE Cases IN THE 10 Most FreE- 


QUENT Types oF PNEUMOCOCCIC PNEUMONIAS. NON-SERUM CASES. 
July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 
under 2 years. 2 to 12 years. 12 years and over all ages. 
Positive Positive Positive Positive 
Type. blood blood blood blood 
Total culture. Total culture. Total culture. Total culture. 
cases. S.E. cases. S.E. cases, S.E. cases. 
No. &%. No. %. No. %. No. &. 
I 12 1 8.3 8.0 43 3 |17.0'3.9 82, 19 23.2 4.6 137 23 16.8 3.2 
Il 4 1 | 25.0 '21.7 5 0 0.0 116| 51 43.9%4.6 125 52 41.6 4.4 
Ill 2 0 0.0* 16 1 6.3 6.1 214) 60) 28.013.1 242 61 (25.2:2.8 
IV 13 2 15 9.9 18 0.0 122; 21) 17.2 153 23 ,15.0 2.8 
V 3 1 33.3 26.3 20 1 (5.0 4.9 147) 34, 23.2 3.5 170 36/21.2 3.1 
VI 40 2 5.0 | 3.4 21 0 0.0 38 5| 13.1 5.5 99 7| 7.1/2.6 
VII 1 25.0 21.7 11 0 0.0 144, 15 10.442.5 159 16 10.1 2.4 
VII & 1 12.5 |11.7 10 O 0.0 163; 31 19.0 3.1 181 32 17.7 2.8 
XIV 56 3 5.4* 3.0 41 17.3 20 27.8%5.3 169 26 15.4 2.8 
XIX 27 0 0.0* 11 0 0.0 31 9 29.6* 8.2 69 9 13.0 4.0 
Total 179 12 6.7 1.9 196 8 4.1 1.4 1129 265 23.5 1.3 1504 285 18.9 0.3 


* Incidence for this type significantly different from total. 
+ Incidence significantly different from the average for this age group. 
S.E. = standard error. 


TaBLeE 4.—Morva.ity 1N Positive BLoop CuLTURE CASES IN THE 10 Most 
QUENT TYPES OF PNEUMOcOCCIC PNEUMONIAS. NON-SERUM CASES. 
July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 
under 2 years. 2 to 12 years. 12 years and over. all ages. 
=. “a | =» o = 
= of = os o& = 
I 1 1 100.0 0 0.0 19 15 79.0 9.3 23 16 69.6 9.8 
II 1 1 100.0 0 51 39 (76.5 5.9 92 40 76.9 5.7 
III 1 100.0 60 58 96.7 2.3) 61 59 96.7 2.3 
IV 2 1 50.0 0O 21 17 (81.0! 6.8) 23 18 78.3 8.6 
V 1 1 100.0 1 0 0.0 34 19 55.9 8.5 36 20 55.6 8.2 
VI 2 2 100.0 0 5 3 60.0 21.8 7 5 71.4/17.5 
Vil 1 1 100.0 0 15 10 66.7 12.2 16 11 68.8 11.5 
Vil 1 1 100.0 0 31 13 2.0 8.8 $2 14 43.8 8.8 
XIV 3 2 66.7 3 1 33.3' 2 15 75.0 9.7 26 18 69.2 9.0 
XIX 0 — ‘ 0 9 7 77.8 13.8 9 7 77.8 13.5 
Total 12 10 83.3 8 2 25.0 265 196 74.1, 3.2 285 208 73.0 2.6 


S.E. = standard error. 


Fatality of Bacteremic Cases (Non-serum) (Table 4). The bac- 
teremic death rate among the adults and infants was very high. 
Six of the 10 pneumococcic types had a mortality of 75 to 97% 
(Pneumococci I, II, III, 1V, XIV and XIX) for adults. The average 
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mortality among adults was 74.1%, for infants 83.3% and for 
children 25%. 

Non-pneumococcic Pneumonias. ‘The total number of non-pneu- 
mococcic pneumonias was: Infants (under 2 years), 297; children 
(2 to 12 years), 285; adults (12 years and over), 508. 

The cases grouped as streptococcus are those in which a hemolytic 
streptococcus (beta) was not found. They included cases from 
which was isolated streptococcus alpha, streptococcus gamma, or 
cases in which no classification of streptococci was attempted. 
TaBLe 5.—INcIDENCE Or 4 Most FREQUENTLY OCCURRING CLASSIFICATIONS OF 

NoON-PNEUMOCOCCIC PNEUMONIAS. 
July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 
under 2 years. 2to12 years. 12 yrs. and over. all ages. 


=N 
Organism, = 5 « 
Streptococcus . . . 162 54.5¢ 2.8 193 67.8*t 2.8 251 49.4*¢ 2.2 606 55.6 1.5 
Streptococcus beta iv 6.4** 1.4 31 10.9% 1.8 76 15.0t 1.6 126 1.6 1.0 
Staphylococcus 17 1.4 16 5.6¢ 1.4 26 5.17 |2.5| 58 5.4 0.7 
Bacillus friedlanderi 0 1.9 36 3.3 0.6 
Total « « «+ 198! 66.7% 2.8 240 8.3 2.1 389| 76.6 1.1 827 75.9 1.4 


* Incidence for this type significantly different from total. 

+t Incidence significantly different from the average for this age group. 

S.E. = standard error. 

Distribution. The four important classifications of non-pneu- 
mococcic pneumonias given in Table 5 represented 66.7% of all 
non-pneumococcic pneumonias in infants, 84.3% in children and 
76.6% in adults. The incidence of streptococcus beta was less 
among infants, while staphylococcus occurred with approximately 
the same frequency in each group. There were no cases of Bacillus 
friedliinderi among the infants or children but among the adults the 
incidence in the non-pneumococcic group was 7.1% 

Fatality (Non-serum Cases). When invaded by staphylococci, 
children had a lower death rate than that of the total group (Table 6). 
In the cases grouped as streptococcus, adults and infants had 
a death rate which was about the same for each group (adults 
18.3% and infants 19.8%). Children had a very low death rate in 
this group (1.6%). The infant death rate in the streptococcus beta 
cases is significantly lower than the total mortality in pneumonias 
caused by this organism. In adults, the mortality in Bacillus 
friedlinderi cases was 82.1%. 
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TaBLeE 6.—Mortauity 4 Most FREQUENTLY OcCURRING CLASSIFICATIONS OF 
NON-PNEUMOCOCCIC PNEUMONIAS. NON-SERUM CASES. 
July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 

under 2 years. 2 to 12 years. 12 years and over. all ages. 

Organism. 2 2 2 2 

Streptococcus 162 32 19.8" 3.1 1938 1.6°0.9 251 46 2.4 606 81 13.4 1.4 
Streptococcus beta. 19 3 15.8 83 28 6 21.4¢7.8 69 29 42.0 5.9 116 38 32.8 4.4 
Staphylococcus 17 7 41.1°12.0 16 2 12.5°8.3 24 13 54.2t10.2 57 22 35.6 8.6 
Bacillus friedlianderi 0 0 28 82.1) 7.2) 2 82.1 
Total 198 42 21.2 2.9 237 11 4.6° 2.8 372 111, 20.8° 2.4 807 164 20.3 1.4 


* Mortality rate for this organism significantly different from total 
+t Mortality rate significantly different from the average for this age group. 
S.E. = standard error. 


TABLE 7.—INCIDENCE OF PositivE BLoop CULTURE CASES IN THE 4 Most FRrE- 
QUENTLY OCCURRING CLASSIFICATIONS OF NON-PNEUMOCOCCIC 
PNEUMONIAS. NON-SERUM CASES. 

July 1, 1928, to June 30, 1935 


Infants, Children, Adults, Total, 
under 2 years 2 to 12 years 12 years and over all ages. 
Positive blood Positive blood Positive blood Positive blood 
Organism. culture cases. culture cases culture cases. culture cases. 
Total Total ‘ Total — Total 


eases. No. “>. cases. No. %. S.E. cases. No. S.E. cases.No. %. S.E. 


Streptococcus 162, 0 0.0 193 0 0.0 251 9 36 13 66 9 150.5 
Streptococcus beta 19' 3 15.8 8.3 2)| 3 10.7 5.7| @} 21 30.4 5.6 116 27 |23.3'4.0 
Staphylococcus 17; 5 29.4 11.0 16) 1 6.36.0 24 > 13 54.2 10.2 57 19 |33.3 6 

Bacillus friedlanderi 0 0 28 #17 60.7 9.2 2 17 6.792 
Total 198 8 40 1.4 237 4 1.7 0.7\ 372, 60 16.1 1.9 807 72 8.9 1.0 


S.E. = standard error. 


TABLE IN Positive BLioop Cases IN THE 4 Most FrRE- 
QUENTLY OCCURRING CLASSIFICATIONS OF NON-PNEUMOCOCCIC 
PNEUMONIAS. NON-SERUM CASES. 

July 1, 1928, to June 30, 1935. 


Infants, Children, Adults, Total, 
under 2 years. 2to12 years. 12 years and over. all ages, 


Organism. 


62% ¢ 4% ¢ 

% mor mor- mor- 8.E. 3  mor- S.E 

tality. 6 tality. 5 tality. tality 
Streptococcus . . 0 : 0 ; ai 9 8 88.9 10.5 9 8 88.9 10.5 
Streptococcus beta 3 3 100.0 3 2. 66.7 21 19 90.5) 6.4) 27 24) 88.9 6.0 
Staphylococcus , 5 5 100.0 1 1 100.0 13 13 100.0... 19 19 100.0 
Bacillus friedlinderi 0 | 17 117/100.0)| ... | 17 117) 100.0 
Total . . . . 8 8 100.0 4 3 75.0 60 57 95.0) 3.372 68 94.4 2.8 


S.E. = standard error. 


t 
} 
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Frequency of Bacteremia (Non-serum Cases) (Table 7). In these 
non-pneumococcic pneumonias the blood stream was invaded most 
frequently among adults 16.1%, infants 4% and children 1.7% 
For staphylococci the percentages were: adults 54.2%, infants 

29.4% and children 6.3%. For Bacillus friedlinderi in adults the 
percentage was 60.7% 

Fatality of Bacteremic Cases (Non-serum) (Table 8). The death 
rate in patients with a staphylococcus, those grouped as strepto- 
coccus, streptococcus beta or Bacillus friedlinderi positive blood 
culture was very high. 

Summary. 1. Ten types of pneumococci represented 63% of all 
pheumococcic pneumonias in infants, 78.8% in children and 74.5% 
in adults. The mortality for these 10 types among adults was 
26.9% among infants 16.2% and among children 4.1% 

2. In the pheumococcic pneumonias, the blood was most fre- 
quently invaded in adults (23.5%). The rate for infants was 
6.7% and for children 4.1%. In the positive blood culture cases, 
iaflente showed the highest death rate (83.3%), adults 74.1% and 
children 25%. 

3. The four important classifications of non-pneumococcic pneu- 
monias represented 66.7% of all non- -pheumococcic pheumonias in 
infants, 84.3% in children and 76.6% in adults. In these cases 
the death rate was 29.8% in adults, 21, 2% in infants and 4.6% in 
children. These figures parallel those of the pneumococcic pneu- 
monias. 

4. In the non-pneumococcic pneumonias, the blood was most 
frequently invaded in adults (16.1%). In infants it was 4% and 
for children 1.7%. In the positive blood culture cases, infants 
showed the highest death rate (100%), adults 95% and chilldven. 
75%. 


Assistance in the statistical analysis was rendered by Evelyn Greenbaum and 
Mildred Swearngin. 
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BENZEDRINE SULPHATE IN PERSISTENT HICCOUGH. 
A REPORT OF 2 CASES. 
By Marks S. Swaine, M.A., M.D., 


FORMERLY INSTRUCTOR IN MEDICINE, COLUMBIA UNIVERSITY; ATTENDING GASTRO- 
ENTEROLOGIST, BETH DAVID HOSPITAL; CONSULTING 
GASTRO-ENTEROLOGIST, ROCKAWAY HOSPITAL, 

NEW YORK CITY. 


PERSISTENT hiccough, irrespective of its etiology, has been vari- 
ously treated with sedatives, antispasmodics, nasal cocaine-epineph- 
rine packs, carbon dioxide inhalation, lavages, ingestion of fluids, 
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and surgery. Relief is problematic and usually not the direct result 
of standard remedies. Having a postoperative patient who did 
not respond to any of the usual remedies and who had hiccoughed 
to the point of an alarming exhaustion, I decided to try benzedrine 
sulphate (benzyl methyl carbinamine sulphate or beta-phenyliso- 
propylamine sulphate)—a drug which from previous reports in the 
literature seemed to have a specific action in relaxing smooth 
muscle of the gastro-intestinal tract. 


Case Histories.—Case 1. A male patient, aged 56, had recently been 
under treatment for duodenal ulcer from which he had completely recov- 
ered. Soon after that he had a fall and sustained a fracture of the ligamen- 
tum patella, which was sutured under ether anesthesia. 

About 12 hours after the operation he began to hiccough continuously. 
Oral administration of various gastric and general sedatives proved ineffec- 
tive; inhalations of carbon dioxide brought relief for only short intervals 
of 30 to 40 minutes. This continued for over 48 hours when the patient 
began to show signs of exhaustion. The following night his condition be- 
came rather alarming. Within the space of 8 hours he received 6 grains of 
sodium amytal without benefit, and 2 hypodermic injections of morphine 
of 4 and } grain, respectively, which induced sleep for only half an hour. 
Various physical measures such as change of position, abdominal compres- 
sion, pressure on the phrenic nerve and so on, proved entirely useless. 

I decided to try benzedrine sulphate in spite of the risk of keeping the 
patient awake when he needed sleep so badly. After a dose of 20 mg. there 
was a spectacular cessation of the hiccough and the patient went to sleep 
for several hours. The drug was repeated twice that day in 10 mg. doses. 
The hiccough diminished very markedly and ceased altogether the following 
day. 

Bae 2.—A male patient, aged 65, has had annually recurring gastro- 
intestinal attacks since an appendectomy 30 years ago, although Roentgen 
ray reveals no organic lesions. These attacks include a loud, crowing 
hiccough at the rate of 3 to 4 a minute, which does not yield to lavages or 
other therapeutic measures until the underlying condition has been reme- 
died. The treatment for achylia gastrica and neurotic symptoms with 
hydrochloric acid, lavages and sedatives is usually successful within 2 weeks. 

When he came to me on February 25, he had the usual symptoms, with 
the addition of diarrhea, and including a hiccough which had been troubling 
him for several days. The hiccough was arrested in 15 minutes after ad- 
ministration of 10 mg. of benzedrine sulphate. I prescribed 1 or 2 tablets 
to be taken in the morning and 1 at noon if necessary. This medication 
never failed to control the hiccoughing within 15 to 20 minutes. The other 
symptoms responded to treatment within a week, when all therapy was 
discontinued. 


Comment. ‘The literature indicates that the effectiveness of ben- 
zedrine sulphate in these 2 cases may be explained by its specific 
antispasmodic action. Prominent among the numerous uses to 
which it has been put is the relaxation of smooth muscle of the 
gastro-intestinal tract. Myerson and Ritvo‘ suggested benzedrine 
sulphate as an aid to gastro-intestinal visualization in roentgenology. 
They recommended an average oral dose of 30 mg. for relieving 
spasm of the gastro-intestinal tract. Ritvo® has since elaborated 
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this study and confirmed the original findings. Beyer and Meek! 
reported that 30 mg. of benzedrine sulphate administered to dogs 
increased gastric tone and emptying time for 8 minutes, but with 
marked diminution in 40 minutes. Smith and Chamberlin,’ admin- 
istering 20 mg. to humans, found an increase in stomach emptying 
time, decrease in peristalsis and relaxation of the spastic duodenum 
and colon. Van Liere and Sleeth® repeated Beyer and Meek’s 
experiment, confirming their conclusion as to the delay in gastric 
emptying time, but denying an original increase in rate. Finally, 
it has been found that benzedrine sulphate relaxes the gall bladder 
and increases its emptying time.?*® 

The two cases are presented as a suggestion to other investigators 
for further study of the use of benzedrine sulphate in persistent 
hiccough. Since much remains to be learned about the etiology of 
the condition, it would be interesting to study the effect of benze- 
drine sulphate in various types. It is not suggested that it would 
always be of benefit in cases where the hiccough seems to be of 
neurotic or emotional origin. While in certain instances the euphoric 
effect often observed might prove to be a contributory factor in 
controlling neurotic manifestations, yet on the other hand nervous 
patients sometimes have symptoms which are aggravated by ben- 
zedrine sulphate. 

In postoperative hiccough, or in cases where the hiccough appears 
to be of gastro-intestinal origin, the first principle of therapy should 
be to improve the underlying condition. In the meantime, the 
relief afforded by benzedrine sulphate may in many cases shorten 
the time of recovery, as is illustrated by Case 2. In both cases it 
is apparent that benzendrine sulphate, perhaps through its action 
on smooth muscle, controlled the spastic condition responsible for 
the hiccough. 

Summary. Benzedrine sulphate was found to be of value in 
relieving 2 cases of persistent hiccough. The explanation seems to 
lie in its specific action of relaxation of smooth muscle. 

Since the above was submitted I had another patient, a man of 21 years, who 
had been hiccoughing for more than 24 hours. Another physician had prescribed 
some medication which failed to stop the hiccough. The physical examination 


and the history yielded no clue as to the cause of the hiccough. The administra- 
tion of 1 tablet of benzedrine sulphate stopped it in about 45 minutes. 
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(From the Thomas Henry Simpson Memorial Institute for Medical Research, 
University of Michigan.) 

COMPARABLE to the standards for reticulocyte response after 
oral liver therapy of pernicious anemia compiled by Riddle® and for 
desiccated stomach and intravenous liver therapy compiled by 
Bethell and Goldhamer,! a set has been developed for intramuscular 
treatment. 

The present series consisted of 128 patients with pernicious anemia 
treated with liver extract intramuscularly. From this group, 22 
patients treated at this institute, and 31 patients treated by others 
elsewhere were selected as most complete for this study. These 
patients showed true pernicious anemia in relapse, and had not had 
specific therapy for 2 months or longer periods before the treatment 
was started. The liver extracts were of different types and the 
patients were selected because the therapy, in the doses given, 
caused an adequate and progressive increase in the number of red 
blood cells. Dosage varied from 1 to 7 injections per week, which 
was the average time required for the attainment of the maximum 
reticulocyte response. The material given represented liver extract 
made from 100 to 400 gm. of liver, although in actual units it prob- 
ably did not represent more than an average of 1 or 2 units per 
day; in most cases, 1 unit. 

The maximum reticulocyte percentage responses were plotted 
against the initial red blood cell count. Averages were then calcu- 
lated for red blood cell counts of 0.5 to 1 million; 1.1 to 1.5 million; 
1.6 to 2 million, and soon. The curve of the averages, when plotted, 
gave a line, any point of which could be calculated from the formula 


82 — 22E, 
in which R equaled the maximum reticulocyte per cent reached 
during the course of the reticulocyte response and E.,, the red blood 
cell count on the day that therapy was started. 
The following table gives the maximum reticulocyte percentages 
calculated for different initial red blood cell counts. 
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TaBLe 1.—MaximuM ReticuLocyTe PERCENTAGE, CORRELATED WITH THE INITIAL 
Rev Brioop Count (E,) Arrer INTRAMUSCULAR LivER EXTRACT IN 
PeRNiIcIOUSs ANEMIA (ISAACS AND FRIEDMAN). 


— IE 

1 + 0.5E, 

Retic. E,. Retic. %. 

0.4 61.0 2.0 19.0 
0.5 56.8 3.3 17.5 
0.6 52.9 2.2 16.0 
0.7 49.3 2.3 14.6 
0.8 46.0 2.4 13.3 
0.9 42.9 2.5 12.0 
1.0 40.0 2.6 10.8 
37.3 2.7 9.6 
1.2 34.5 2.8 8.5 
1.3 32.4 2.9 7.4 
1.4 30.1 3.0 6.4 
1.5 28.0 3.1 5.4 
1.6 26.0 3.2 4.5 
24.1 3.3 3.5 
1.8 22.3 3.4 2.7 
1.9 20.6 3.5 1.8 


Summary and Conclusion. After intramuscular liver therapy in 
pernicious anemia, a definite relation exists between the maximum 
reticulocyte percentage (R) reached during the period of the reticulo- 
cyte response and the initial red blood cell count (E,). This rela- 
tionship is expressed by the formula 


a3 — 2 
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BOOK REVIEWS AND NOTICES 


FUNCTIONAL ACTIVITIES OF PANCREAS AND Liver. A Study of Objective 
Methods for the Estimation of Function Levels in Health or Disease. 
By Cuartes W. McCuvure, M.D., Gastroenterologist to Fifth Medical 
Service, Boston City Hospital; Assistant Professor of Gastroenterology, 
Boston University School of Medicine. Special Chapters by TaGe 
CHRISTIANSEN, M.D., Resident Physician, Medical Department, County 
Hospital of Copenhagen, Denmark; and the late ALLAN W. Rowe, Px.D., 
formerly Director of Research, Evans Memorial, Boston, Mass. With 
a Foreword by SamueL Wess, M.D., F.A.C.P., New York. Pp. 318; 
66 illustrations. New York: Medical Authors’ Publishing Company, 
1937. 

THIs monograph mostly contains previously published original data on 
studies of pancreatic and hepatic secretions. A final section is devoted to 
methods and technical procedures used in the studies. The detailed pres- 
entation of the material is such that the underlying purposes of the in- 
vestigations are often unclear, and the results difficult of interpretation. 
The lack of critical analysis of the data presented in such profusion robs 
the volume of interest except to those intimately connected with this 
particular branch of research. K. E. 


DISEASES OF THE BLoop. By Cyrus C. Srurais, M.D., B.S., Professor 
of Medicine, University of Michigan Medical School; Director, Thomas 
Henry Simpson Memorial Institute for Medical Research, and RAPHAEL 
Isaacs, A.B., A.M., M.D., Associate Professor of Medicine, University 
of Michigan Medical School; Assistant Director, Thomas Henry Simpson 
Memorial Institute for Medical Research. Edited by Morris FisHpetn, 
M.D. Pp. 302; 2 figures. New York: National Medical Book Com- 
pany, Inc., 1937. 

DESIGNED, according to the Preface, for the use of the General Practi- 
tioner, this booklet is chiefly concerned with diagnosis and treatment. 
For “details of technique” the reader is referred to “special books on this 
subject.”” Even for the General Practitioner, however, diseases of the blood 
cannot be presented adequately in a work of this size—one, too, that is 
even smaller than the size of the book indicates, on account of the large 
print and wide spacing used. 

The authors, both well known for their good work in hematology, appar- 
ently have not been stimulated by their task, as the presentation is distinctly 
not up to their usual standard. Though actual errors are infrequent, the 
careful discrimination that is so essential in condensations of this sort is 
frequently missed. The articles listed at the end of each section, an item 
emphasized in the Preface, are but few, in some cases missing entirely, and 
not always well chosen. ‘Altogether, with the excellent books of various 
sizes and costs that already exist in this field, this latest cannot be recom- 
mended as the best available for the many physicians who feel the need 
of a smal] book on the subject. E. K. 
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Baron CONSTANTIN VON Economo. His Life and Work. By his wife 
and by Pror. J. von WAGNER-JAUREGG. Translated from the second Ger- 
man edition by RAMSAY M.D. Pp. 126; illustrated. Burling- 
ton, Vt.: Free Press Interstate Printing Corporation, 1937. Price, $2.00. 
“Von Economo’s death from coronary occlusion in 1931 at the age of 

55 removed at the height of his career a figure unique in scientific history. 

He was known as the world’s foremost investigator of cerebral histology; 

he was the discoverer of encephalitis lethargica; and he was a pioneer 

aviator, flying his own plane as early as 1908. The translator, who is not 

a neurologist but a Roentgenologist, regarded this biography as so great a 

human document that he underwrote its publication in English in the 

hope that it would fall into the hands of students of medicine... . . The 

English text is augmented by the three papers which von Economo read in 

New York in 1929; these have hitherto been available only in the files of 

special journals.”’ The volume concludes with a bibliography of 69 scientific 

publications. E. K. 


LECTURES ON THE EPIDEMIOLOGY AND CONTROL OF SYPHILIS, TUBERCULO- 
SIs, AND WHoopING CouGH, AND OTHER Aspects OF INFECTIOUS DISEASE 
(The Abraham Flexner Lectures, Series No. 5). By THorvaLp MADSEN, 
M.D., Director of the State Serum Institute of Denmark, Copenhagen; 
Chairman of the Health Committee of the League of Nations. Pp. 216; 
21 illustrations. Baltimore: The Williams & Wilkins Company, 1937, 
for Vanderbilt University. Price, $3.00. 

Tuis little book, giving Abraham Flexner lectures by an internationally 
known and distinguished hygienist, the Director of the State Serum Insti- 
tute of Denmark, appears under a title which by no means does justice to 
its extremely interesting content. The lecture on the control of syphilis is, 
of course, of interest to public health officers in the light of the present 
campaign, but contains no essential material not now familiar through the 
report of the New York Commission, to practically all interested American 
physicians. It lays the well-known emphasis upon the Scandinavian pro- 
gram and the special conditions of Scandinavian life, of population charac- 
teristics and reactions to legislative and public health control, which are 
deemed largely responsible for the program’s success. Among the most 
interesting and suggestive chapters are those which summarize the present- 
day knowledge of the mechanism of bacterial infection and the influence 
of seasons on infection. The bibliography attached to each of these chapters 
contains the necessary documentation and suggested reading for all who 
would be broadly informed on these growingly important medical problems. 
The chapter on whooping cough emphasizes the morbidity and mortality 
of a disease too often lightly considered. Madsen regards the etiology of 
of whooping cough as established in the Bordet-Gengou bacillus, as against 
the filterable virus concept. He describes in discussion the question of the 
efficiency of vaccination, the controlled experiment conducted in the Faroe 
Islands. From this study, he concludes that the preventive value of the 
Bordet-Gengou vaccine is practically zero, but that the mortality in the 
non-vaccinated group is 12 times that of the vaccinated, and that the course 
of the disease is much less severe in vaccinated individuals. 

When one considers its relatively low price, this book should find a place 
in the library of practically every physician broadly interested in medicine 
as well as specially interested in public health. J. 8. 
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A BIBLIOGRAPHY OF THE WorKs OF AMBROISE PARE: Premier Chirurgien 
& Conseiller du Roy. By Janer Dos, Assistant Librarian of the New 
York Academy of Medicine. Pp. 265; 30 illustrations. Chicago: The 
University of Chicago Press, 1937. Price, $5.00. 

One of the most interesting figures in medical history and one of the 
greatest of pre-Listerian surgeons, Paré has long commanded the attention 
of medical historical writers. Only once before, however, and that by 
Malgaigne almost a century ago, has a bibliography of his works been pub- 
lished. The present volume, therefore, prepared by one long familiar with 
medical libraries, is obviously valuable if only for its dry bibliographical 
details. Much more valuable is it, however, because Miss Doe has profited 
by her four-year study of the man as well as his works to build up in intro- 
ductory and interlarded remarks a delightful picture of a vain, impetuous 
and ambitious, yet lovable, simple and kindly character. If her scholarship 
needed demonstration, this could be found in her description of six unique 
editions “previously unknown to bibliographers.”’ Following the method of 
Keynes’ bibliography of Harvey, some owners of various editions have 
been indicated by initials. Thus 21 copies of the first edition (1575) of the 
Collected Works (in French) are listed; but already another copy has been 
reported from the Duke Hospital Library. E. K. 


LEUKEMIA AND ALLIED Disorpers. By CLaupe E. Forkner, A.M., 
M.D., Assistant Professor of Clinical Medicine, Cornell University 
Medical School, and Assistant Attending Physician, New York Hospital, 
etc. Pp. 333; 73 illustrations and 6 colored plates. New York: The 
Macmillan Company, 1938. Price, $5.00. 

Tue author has collected a great deal of information in this compact yet 
exhaustive monograph. The data have been scanned in the particular 
light of newer pathologic physiology and morbid anatomy, as stated in the 
Preface. A large section has been devoted to treatment. The charts, 
clinical and microscopic photographs, as well as the color plates, are good. 
Typographical errors are few. The bibliography, covering 65 pages, is 
excellent. 

Though, on the whole, the facts have been well presented, the Reviewer 
is left with the feeling that the confusion at present existing in this field 
of blood diseases has been in no way lessened. The inclusion in one discus- 
sion of a large number of disease entities, all presumably “allied’’ to the 
leukemias, but owing their alliance on meager proof, is open to some 
question. 

The reader will fail to find many definite statements concerning the 
opinions of the author. More numerous paragraphs in résumé of the work 
by other investigators in the field herein quoted might have made the book 
more readable. 

This monograph will be found to be of great assistance to those working 
in this narrow field, particularly if a comprehensive one-volume summary 


is desired. A. 3., JR. 


AND Menta Hearn. Principles and Practice for Teachers. By 
Joun Ersete Davis, M.A., Veterans’ Administration Facility, Perry 
Point, Md. Pp. 202. New York: A. 8. Barnes & Co., 1938. Price, 
$2.50. 

Tuts authority on recreational therapy writes with great clarity on the 
philosophy of play as conducive to a wholesome mental expression, and 
finally as leading to socialized behavior. Parts of the chapters are as 
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follows: Chapter I. Play and Psychic Adjustment. Coéperation and 
competitive experience, fanciful and real living, the timid child, and play 
of the mentally well and the mentally ill. Chapter II. Play and Aajust- 
ment to the Outside World. Play and the child’s language, boys and 
girls at play, play and work, play and intelligence, and growing into reality; 
an unusually instructive part is, “Be Your Age;” here is discussed the rela- 
tionship of play activities to the chronologic age: ‘The six-year-old enjoys 
dramatic play and is interested mostly in toys utilized in physical activity.” 
“The eight-year-old has become self-assertive and is interested in games 
involving individual competition.”” ‘The twelve-year-old has reached the 
‘gang age.’”’ ‘The fourteen-year-old grouping is not homogeneous in its 
interest.” “The sixteen-year-old has reached the stage of definite interest 
in the opposite sex, he likes athletics of the more mature form, his individual- 
ity causes conflicts between him and his parents and his teachers.” Chap- 
ter III. Play and Behavior. Building the structure of conduct, moralizing 
about play, play and character formation, and education for personality. 
Chapter IV. Happy Socialization. Cramping natural play, the psycho- 
analytic approach of play ways to education, natural discipline through 
play, and play and culture. A good bibliography including relevant 
articles is found at the end of each chapter, and there is an informative index. 
This unusual book merits a wide circulation. i 


Die WERKE DEs Hippokrates. Die Hippokratische Schriftensammlung in 
neuer deutscher Uebersetzung. Herausgegeben von Dr, Mev. RICHARD 
KAPFERER, Bad Worishofen und Miinchen, unter Mitwirkung von 
Pror. Dr. GeorG Stiper, Wiirzburg, u. a. Teil 8: Die Drusen/Die 
Stellen am Menschen/Die Flussigkeiten und Ihre Anwendung (On the 
Glands; Of the Places in Man; On the Use of Fluids) (Pp. 108. Price, 
Rm. 8.50, 1936). Teil 13: Vorhersagungen, I. Buch/Koische Vorherse- 
hungen (Prorrhetics, 1 Book; Coan Praenotions) (Pp. 106. Rm. 8.00, 
1936). Teil 15: Die Anatomie/Die Natur der Knochen/Das Fleisch 
der Vorhersagungen 2. Buch (On Anatomy; On the Nature of the Bones; 
On Fleshes; Prorrhetics, 2 Book) (Pp. 96. Price, Rm. 5.50, n.d.). Tetl 
18: Die Krankheiten 2. Buch/Die Krankheiten 3. Buch (Of Diseases, 
Books 2 and 3) (Pp. 115. Price, Rm. 6.50, n.d.). Stuttgart: Hippo- 
krates Verlag G.m.b.H. (To be published in 25 parts costing ca. Rm. 
100; card binding.) 


Part 8. The short book on the “Glands,” occupying but 10 pages in this 
translation, contains several important medical concepts that have a sur- 
prisingly modern ring. The glands, mostly lymph nodes, are known to be 
widely scattered over the body and to swell in many fevers. They are 
regarded as filters of harmful material, which they transform, and also as 
mechanisms to prevent an excess of fluid in the body. Tonsils and brain 
are both included among the glands, and it is recognized that all of them 
can do either good or harm to the body. Seven “‘flows’’ are recognized, 
from the ears, eyes, nose, tonsils, stomach, spinal canal and hip joint. 
The text followed is that of Littré. The style lacks the clarity of the authen- 
tic Hippocratic books. 

From “The Places in Man’”’ comes the still persisting doctrine that con- 
stipation produces autointoxication of distant muscles and joints. The 
seven “flows” from the head cavity are here differently described than in 
“Glands” and others added. The catarrhs in various parts of the body are 
established, and rheumatism (hence the name!) is included in this category. 
This book is included in Erotian’s list of true Hippocratic works. The text 
followed in this translation is that of Littré. 
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“On the Use of Fluids’ not only outlines the uses of hot and cold water 
in non-feverish conditions—their use in fevers being given in ‘‘Diet in Acute 
Diseases” —but also of salt water, vinegar and wines. Erotian classed the 
book as authentically Hippocratic. The text followed here is that of the 
Corpus medicum Graecorum. 

Part 13. The importance placed on prognosis and the ability to foretell 
correctly the course of the patient's illness is one of the most characteristic 
features of the Hippocratic School. Four books of the Corpus deal with 
this subject: in addition to Hippocrates’ own book on Prognosis and the two 
on Prorrhetics and the Coan Praenotions. The authorship of the last three 
has continued to be a subject of controversy since Galen and Erotian rejected 
the second Prorrhetics (Part 15). The first Prorrhetics represents the effort 
of an acute observer, confronted by a mixed lot of fevers, to give a basis for 
correct answers about the chances of life and death, and when and in what 
guise the crisis will appear. The Coan Praenotions, which repeats most of 
the statements of the Prorrhetics, goes much further; in fact is practically 
an attempt at a general textbook on Prognosis in the broad Hippocratic 
sense. It is opposed to the famous ‘‘Cnidian Sentences.” 

In the 15th pamphlet have been collected the three brief treatises that 
deal with the structure of the body. The shortest of these, “On Anatomy,” 
is a fragment consisting of 15 terse paragraphs, each giving a very brief 
description of an important organ. ‘On the Formation of the Bones” has 
only 2 paragraphs on bones; much more space being given to a good de- 
scription of various blood-vessels. This book has been ascribed to Polybus, 
because Aristotle quotes Section 9 of this pamphlet word for word as coming 
from that writer. The preceding section, however, has been just as circum- 
stantially ascribed to a certain Syennesis. ‘On the Soft Parts” is a fanciful 
and fantastic explanation of the formation of various parts of the body on 
the basis of different mixtures of the 4 humors. It contains one strikingly 
modern statement, however, to the effect that shed blood will not coagulate 
after being whipped. The second book of ‘Prognosties,’’ though not 
recognized by Galen and other Classical writers as part of the Corpus 
Hippocraticum, has been included in this edition, as being characteristic 
of the teaching of the School of Cos. 

Part 18. These two books logically follows those of Part 8 in that they 
are built on the theory of the seven “flows” from the cranial cavity. As a 
commentary on Hippocrates’ own work, ‘Diet in Acute Diseases,” they 
offer a good view of the Greek concept of the relations between the head 
and the body and the treatment of various head conditions. In the third 
book are given many details of how to rid the body of the impurities of dis- 
ease by bleeding, sweating, purging, vomiting, sneezing. Diet and various 
hydrotherapeutic measures are also considered. Many will be surprised 
to read in Book 3, Chapter 10, a recommendation for intubation in angina, 
rediscovered in 1790; and in Book 2, C hapter 61, the use of direct ausculta- 
tion in pulmonary edema, thereafter lost for 2200 years. The authorship 
of this book is obscure; Galen thought it to be Cnidian; Dioscorides, that it 
was written by Hippocrates the younger; while Littré found such a close 
resemblance to “Diet in Acute Diseases” that he regarded it as at least 
very close to the true Hippocratic school and period. Littré’s text is fol- 
lowed in this translation. E. 


Tue Lire or Cuevaier Jackson. An Autobiography. Pp. 229; 80 illus- 
trations, many in full color. New York: The Macmillan Company, 
1938. Price, $3.50. 

SELpom, indeed, under the conditions of modern medicine is it given to 
one man to create a new specialty, carry it to an advanced stage of per- 


od 
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fection so that countless lives are saved and suffering relieved thereby, 
and also so to train assistants and students that the continuation of the 
work is assured. Intubation, to be sure, had been introduced by Horace 
Green and O’ Dwyer and the beginnings of esophagoscopy started by Morell 
Mackenzie, just as the way to most great medical advances has been indi- 
cated by earlier work. But the foundation and establishment of endoscopy 
(bronchoscopy, esophagoscopy) is just as much due to the author of this 
book as bacteriology is to Pasteur and Koch, combined. Who, then, 
would not be eager to read this first-hand account, to be charmed all the 
more by the simple, naive and interesting way in which the many-sided 
story is told? 

Chevalier Jackson is an artist as well as a scientist -how much his science 
owes to his art would be hard to say—and his art is amply manifest here 
in his choice of topics and charming style. Fortunate are those who have 
heard and seen his bimanual “chalk talks’’ in medical halls, who have been 
attracted by his wood-turning or etching or received charming Christmas 
cards of outdoor sketches in oil. 

Remarkable, also, are the details of Chevalier Jackson’s picturesque life. 
Sensitive always to all forms of suffering, he passed his boyhood amidst an 
unusual amount of cruelty to children and animals, scenes that had their 
counterpart in the suffering from disease that he later encountered. To 
combat this appears to have been a compelling motive in his life work, even 
to the point of requiring of him experimentation on the living animals he 
loved. Financial and health difficulties were overcome without complaint 
and even made to contribute to an unusually successful career. In this 
career life indeed began at 40, as the appended Curriculum Vit# shows; 
fortunately it still continues at 73. Childlike in his simplicity, and with a 
complete absence of boasting, he writes such phrases about his work as 
“This was a great achievement,” as naturally and unconcernedly as “I felt 
that it was all my fault.”” It may be as true today as in the beginning of 
our era that a child shall lead them. 

Colored plates frequently interspersed through the text are supplemented 
by 60 or more full-page black and whites (following the Index) that add not 
a little to the author’s life picture. We hope that our view will be confirmed 
that this will stand as a great, as well as a charming, medical autobiography. 


4s 


A BIoLoGicAL APPROACH TO THE PROBLEM OF ABNORMAL BEHAVIOR. By 
Mitton Harrineton, M.D., Psychiatrist, Institution for Male Defective 
Delinquents, Napanoch, N. Y.; formerly Consultant in Mental Hygiene, 
Dartmouth College. Pp. 459; illustrated. Lancaster, Pa.: The Science 
Press Printing Company for the author, 1938. 

Tuis book, a sequel to Wish Hunting in the Unconscious, presents a bio- 
mechanistic theory of the psychology of normal and abnormal behavior. 
It is assumed that a scientific theory is valid if it is useful in giving order 
and meaning to things which lacked order and meaning before. The short- 
comings of other schools of psychopathology, especially the animistic, are 
pointed out. 

Behavior consists of stimulus and response. The nature of the organism 
is implied as a factor determining the response. The cerebral apparatus 
is only an adjunct to the stimulus—response mechanism. A stimulus gives 
rise to tension in the nervous system, necessitating some sort of action. 
If the right sort of action ensues, the tension is relieved, satisfaction is 
attained and the organism is in a state of mental adjustment. Behavior 
is normal if it is fit for the situation in which it occurs. Bodily ailments 
are considered to be more important than psychologic factors in the pro- 
duction of mental ills. 
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Unsatisfactory forms of behavior are due to unfitness of the organism 
for its environment. The environment may be unfavorable or the organ- 
ism may have defects and limitations. If the behavior does not bring about 
a relief of tension, the organism is in a state of non-adjustment. This may 
lead to a neurosis or a psychosis. If relief of tension is brought about in 
the wrong way, the organism is in a state of maladjustment. This behavior 
is usually called crime or sin. 

It is regrettable that a mechanistic theory should not utilize present-day 
knowledge of the anatomy and physiology of the nervous system. Contrary 
to the author’s statement, specific sense organs or nerve terminals for pain, 
as well as pain fibers, have been demonstrated. 

This book should prove interesting to the neurologist or psychiatrist 
who wishes to be well-read. The seeker for a theory to displace other 
schools of psychopathology is very likely to be disappointed. L. 8S. 


MEMORANDUM Book oF A TENTH-CENTURY OcuList for the Use of Modern 
Ophthalmologists. A Translation of the Tadkhkirat of Ali ibn Isa of 
Baghdad (cir. 940-1010 a.p.), the most complete, practical and original 
of all the early textbooks on the Eye and its Diseases. The First Edition 
in English by Casty A. Woop. Pp. 260; 21 illustrations. Chicago: 
Northwestern University, 1936. Price, $8.00. 

Tue author, one of our leading ophthalmic historians, several years ago 
published an English translation (Stanford University Press, 1929) of 
Beneventus Grassus’ De Oculis (1474), the first printed work on ophthal- 
mology. He now again contributes to medical history, with this far more 
difficult translation from the Arabic, of “what is generally regarded as the 
most original and complete of all the early written treatises on the same 
subject.” Of its three books—on Anatomy and Physiology, External Dis- 
eases of the Eye and Internal Diseases of the Eye—that on external diseases 
is much the longest. This, too, contains the interesting chapters on cataract 
and operations for its relief. In addition to the translation itself, Dr. Wood 
has included an all-too-brief chapter of Comments and Commentaries on 
the Memorandum Book and another on Five Centuries of Arabic Authors 
and their Treatises on the Eye. Though a Bibliography is appended, an 
Index is unfortunately lacking. 

Beautifully prepared by the Lakeside Press for Northwestern University, 
this book should be welcomed as a credit to American scholarship and as a 
valuable possession by ophthalmologists and medical historians. 


E. K. 


CuinicAL ROENTGEN TuHeRApPy. Edited by Ernst A. Ponte, M.D., 
Pu.D., F.A.C.R., Professor of Radiology; Chairman, Department of 
Radiology and Physical Therapy, University of Wisconsin, Madison, Wis. 
Foreword by Grorce W. Hoimes, M.D., Roentgenologist to the Massa- 
chusetts General Hospital and Clinical Professor of Roentgenology in 
Harvard Medical School, Boston. Pp. 819; 199 illustrations and a 
colored plate. Philadelphia: Lea & Febiger, 1938. Price, $10.00. 


Tuis book represents a logical sequel to Theoretical Principles of Roentgen 
Therapy edited by Dr. Pohle. The contributing authors have been selected 
for their aptitude in special branches of radiation therapy and their names 
are well recognized in this country and abroad. 

The use of Roentgen rays and radium in the treatment of disease is 
relatively new and hence there is scarcely another branch of medical prac- 
tice which allows more controversy regarding the details of their application. 
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For a long time, leading radiologists have recognized the need for some 
standard of technique in order that the results of this form of therapy can 
be adequately studied. In our opinion, this text, which is the first of its 
kind to be published in this country, represents a workable basis for radiolo- 
gists and students of radiology. It is true that each author has described 
those methods and doses which have proven safe and valuable in his own 
experience, and there are many controversial points which will occur to 
the individual reader. Nevertheless, this volume deserves a position in the 
library of every radiologist because of its broad scope and its pioneering 
efforts in the field of irradiation therapy. 

The editor has made no attempt to divide the field of Roentgen and 
and radium therapy. Where one or both of these forms of treatment are 
ordinarily used, the technique of application is considered as it would be in 
the usual course of clinical therapy. 

A valuable feature of the text is the complete presentation of the subject 
matter. A discussion of the history, etiology, pathology, clinical symptom- 
atology, diagnosis and prognosis is included for many of the diseases. Brief 
mention is made of those pathologic states which are not amenable to 
irradiation therapy or in which such treatment is contraindicated. 

Each chapter covers thoroughly the diseases of different systems such as 
the blood and blood-forming organs, circulatory system, respirato: y system, 
gastro-intestinal tract, genito-urinary system, nervous system and so forth. 
An adequate bibliography is supplied for each of the units of subject material. 

The book should serve as an excellent reference because it presents a 
variety of information and wealth of material which is beyond the reach 
of the personal experience of any one radiologist. P 

©. 


TuBERCULOSIS AMONG CHILDREN AND YouNnG Aputts. By J. ARTHUR 
Myers, Px.D., M.D., F.A.C.P., Chief of Medical Staff and Director of 
Tuberculosis Activities, Lymanhurst Health Center; Professor of Pre- 
ventive Medicine, University of Minnesota. With Chapters by C. A. 
Srewart, M.D., Px.D., Clinical Professor of Pediatrics, University of 
Minnesota; and W. Gresster, M.D., F.A.C.S., Assistant Professor 
of Orthopedic Surgery, University of Minnesota. An Introduction by 
ALLEN K. Krause, M.D., Lecturer in Medicine, Johns Hopkins Uni- 
versity. Pp. 401; 71 illustrations. Second edition. Springfield, IIL: 
Charles C Thomas, 1938. Price, $4.50. 

Tuis is an enlarged, revised and greatly improved second edition of 
Tuberculosis Among Children, first published in 1930. The first of three parts 
begins with a review of research in tuberculosis during the past 8 years, 
then deals with the incidence, diagnosis, prognosis and treatment of tuber- 
culosis in infancy. Both pulmonary and extrapulmonary tuberculosis are 
included and there is a special chapter on tuberculous meningitis by Dr. 
C. A. Stewart. The method of application and value of the tuberculin 
test and the value of history-taking, Roentgen ray examination and physical 
examination in diagnosis are emphasized. 

In part two the author covers the field of tuberculosis in children from 
infancy to adolescence. The relatively benign character of the tuberculous 
lesions found in the lungs and the lymph nodes draining the lungs during this 
period of life is explained. The author regards primary infection as sensi- 
tization which places the subject in danger of serious tuberculosis in later 
life rather than as vaccination which results in inhanced resistance to tuber- 
culosis. The incidence of tuberculous infection and of Roentgen ray lesions, 
the pathology, diagnosis, prevention and treatment of tuberculosis in child- 
heel ap discussed. There is also a chapter on tuberculosis of the bones 
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and joints by Dr. P. W. Giessler and one by Dr. Stewart on chronic non- 
tuberculous pulmonary disease. 

In Part III the diagnosis, prognosis and treatment of apical tuberculosis 
in adolescents and young adults is discussed. Methods of spread of tuber- 
culosis in family groups by extrafamilial contact and among nurses and 
medical students are considered, and there are special chapters dealing 
with latent tuberculosis and the spread of tuberculosis from adults to 
children. 

The book is well printed, easy to read and illustrations are much im- 
proved. There is an extensive bibliography at the end of each chapter 
which will be of considerable value to the student who wishes to study the 
work of various investigators for himself. 


THE NEw INTERNATIONAL CLINICS. Vol. 2, N.S. 1 (Old 48th), June, 1938. 
Edited by Grorce Morris Prersot, M.D., Professor of Medicine, 
Graduate School of Medicine, University of Pennsylvania, Philadelphia. 
With 18 Collaborators. Pp. 315; illustrated, also 1 colored plate. Phila- 
delphia: J. B. Lippincott Company, 1938. 

Tue higher standard set with the initiation of the new series of this 
periodical is well maintained in this number. The “clinics,” which now 
occupy less than one-fourth of the volume, are on live topics and by good 
men. The “original contributions” are also by distinguished authors and 
well done, though most are not original in the sense that new material or 
hypotheses are presented. Especially noteworthy is the detailed considera- 
tion by Horace Grey of Sacro-iliac Joint Pain —also the longest article of 
the lot. The volume concludes with a 20-page review of Regional Lleitis 
by Tumen. E. K. 


THE SPEcIAL PATHOLOGICAL ANATOMY AND PATHOGENESIS of the Circula- 
tory, Respiratory, Renal and Digestive Systems, Including the Liver, 
Pancreas and Peritoneum. By Horst Oerre., Strathcona Professor of 
Pathology, Director of the Pathologic Institute, McGill University, 
and Pathologist-in-Chief to the Royal Victoria Hospital, Montreal, 
Canada. Pp. 640. Montreal: Renouf Publishing Company, 1938. 
Price, $8.50, from T. H. McKenna, Inc., 878 Lexington Ave., New York 
City. 

Like the author’s earlier volume on “Outlines of Pathology,”’ this is a 
refreshing variation from the conventional approach to the subject and is 
correspondingly provocative. The plan followed is an “orientation in these 
subjects by a critical review of older and present ideas. Emphasis is put 
on problems that arise out of the uncertainties and contradictions of current 
knowledge and beliefs. I differ in this method of presentation from many 
of my colleagues and from the usual manner of text-books, which adopt a 
more conclusive and somewhat dogmatic manner in order to furnish a 
firmer basis for the student’s mind. The method which I have followed 
endeavors to stimulate critical judgment and further penetration. In my 
experience, the student of this generation is altogether too apt to accept 
things which he is taught as final and correct and to keep them in his mind 
as a standard fixed armamentarium.” 

Of course, one cannot eat one’s cake and have it too; so that to students 
having their first contact with pathology emphasis on uncertainties and 
contradictions necessarily demands that there be less time spent on acquir- 
ing other important information. It all depends on striking the proper 
balance between the two, which I suppose all good departments of pathol- 
ogy strive for and only attain with varying degrees of success. 
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As indicated in the subtitle, important systems, such as the nervous, 
skeletal, hemopoietic, endocrines, are not considered. One wonders if there 
is another volume to follow or if the author feels that it is more important 
to cover at least some systems properly than to include these also. To be 
sure, the usual text attempts to straddle the double job of aiding in the 
teaching of students and of serving as reference books for the physician for 
the rest of professional life. Objections to such an attempt, however, must 
meet the counter objection that for obvious reasons few can have works like 
Henke and Lubarsch or even Kaufmann ever at hand; and there has been 
little available between them and the single volumes of Pathology textbooks, 
until Dr. Oertel’s two volumes appeared. I suppose one solution of this 
difficulty might be that the average medical student should continue to 
buy one of the more conventionally arranged books; but be put in as close 
contact as possible with books like Oertel’s, which would also serve the use- 
ful purpose of pointing out to teachers his point of view and aiding them 
in carrying it out. 

At any rate, this swan song (Dr. Oertel having relinquished the Strath- 
cona Professorship last July) will be warmly welcomed by thoughtful 
students of and teachers of pathology, who cannot fail to derive much profit 
therefrom. E. K. 


PHARMACEUTICAL LaTIN. For Pharmaceutical, Medical, Dental, and Vet- 
erinary Students and Practitioners. By Jacos 8S. DorrMan, Assistant 
Professor of Pharmacy, Columbia University College of Pharmacy, ete. 
Pp. 146; second edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1938. Price, $2.00. 

Tuis little book is intended primarily for those who have had little or 
no elementary Latin, and for these it should prove extremely valuable. 
There are glossaries of terms and abbreviations used in prescription writing, 
Latin-English and English-Latin vocabularies, and a general index. The 
author apparently has had considerable experience with the needs of stu- 
dents, and has met them admirably. C. 8. 


Diaseres INsipIpUS AND THE NEURO-HORMONAL CONTROL OF WATER 
Batance. A Contribution to the Structure and Function of the Hypo- 
thalamico-hypophyseal System. By Fisner, Px.D., W. R. 
InGRAM, Pu.D., and 8. W. Ranson, Pa.D., M.D., Institute of Neurology, 
Northwestern University Medical School. Pp. 212 (lithoprinted); 171 
illustrations and 26 tables. Ann Arbor: Edwards Brothers, Inc., 1938. 
Price, $5.00. 

THE greater part of this monograph is devoted to a detailed presentation 
of the authors’ experiments on the mechanism of diabetes insipidus. Since 
most of the data have already been published in medical journals, the 
necessity of such full publication of the minutiz of their results is doubtful, 
although it is convenient to have these data collected in one place. The 
important contribution of the authors has been their demonstration that 
interference with the nerve supply of the pituitary gland by accurately 
placed hypothalamic lesions produces atrophy of the posterior lobe and a 
cessation of its hormone production. This permits a reconciliation of the 
supporters of a hypothalamic cause and those of a pituitary cause of diabetes 
insipidus. The authors are cavalier in criticizing evidence of their oppo- 
nents, but their opinion is based on the most adequate body of experimental 
— which is available and will, in all probability, withstand future 
attack. 
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The shorter but perhaps the more useful portion of the monograph 
consists in the considerable body of literature, critically analyzed. Certain 
portions of this literature, notably that dealing with the interrelationships 
of the thyroid and adrenal glands, are still too confused to allow any 
precise conclusion, but that dealing with the site of formation of the poste- 
rior lobe hormones is ripe for summarization and is very lucidly treated. 
One might wish that the authors had not been quite so ready to adopt the 
hypothesis of a pituitary regulation of water diuresis as a corrollary of their 
understanding of diabetes insipidus. 

The format of the monograph is an interesting departure. The process 
is called ‘“lithoprinting,” presents the appearance of typewriting, and has 
been adopted in the interests of economy. With the exception of two of 
the larger tables it is very readable and the illustrations are excellently 


reproduced. 
The monograph is recommended as a reference book to those who are 
interested in problems connected with diabetes insipidus. A. 


Die CurruRGIE Kropres. By Horrat Dr. Karu Ursan, Vorstand 
der chirurgischen Abteilung und Leiter des Krankenhauses der Barm- 
herzigen Schwestern in Linz, a.D. Pp. 112; 51 illustrations. Seeond 
edition, enlarged. Wien: Franz Deuticke, 1938. Price, Paper, M. 7; 
Bound, M. 9. 

THIs monograph attempts to cover all the important factors in the 
treatment of patients with thyroid disease. Emphasis is placed on the 
management of the large non-toxic nodular gland. The preoperative prepa- 
ration, operative technique and the handling of such early and late post- 
operative complications, as hemorrhage, tracheal collapse, cardide failure, 
tetany, myxedema and recurrent nerve paralysis, are discussed. In a 
section on the malignant lesions of the thyroid Roentgen therapy is advo- 
cated. The final section deals with the management of thyrotoxicosis. 
For American surgeons this section is inadequate; there is not much in 
this monograph which cannot be found in any of a dozen volumes written 
in English. 


EMERGENCY SurGery. By F.R.C.S. (ENG.), Surgeon, 
Royal Northern Hospital, London; Surgeon and Urologist, Essex County 
Council; Surgeon, Italian Hospital, ete. Pp. 852; 816 illustrations (many 
in color). Third edition. Baltimore: William Wood & Co., 1938. 
Price, $14.00. 

In this manual, to which the surgeon can turn in dealing with a surgical 
emergency, there are 53 chapters, covering every field of surgery including 
the surgical specialties. The illustrations are excellent but frequently do 
not have the proper legends attached. Figure 99 is not a continuous 
method of gastric suction drainage. Not only are the operations themselves 
discussed but many aspects of preoperative and postoperative treatment 
are given detail. Typing and cross-agglutination for blood transfusion, 
the preparation of solutions for intravenous use and many other details 
lacking in many surgical textbooks are included. A great deal of the 
material is presented in a didactic fashion and is thus easily available and 
rapidly read. One finds many rules and ‘Golden Rules” given in the 
various sections of the book; some of these are excellent, others debatable, 
and some merely platitudes. The use of ‘Labat’s cardiac stimulant” 
immediately after giving neocaine for spinal anesthesia is an example. 
The fall in blood pressure with spinal anesthesia is due to the action of 
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the anesthetic on the sympathetic nerves controlling the peripheral vascular 
bed; it is not of cardiac origin except indirectly. The author uses the 
term “general peritonitis,’ which in this country we are using as an autopsy 
and not an antemortem diagnosis. The operative methods described are 
on the whole good; but the Mitchell method for covering a large defect of 
the scalp, as illustrated in Figure 480, seems to the Reviewer to be glaring 
exception. The previous editions have been well received and even though 
this edition has its shortcomings it is on the whole a well-compiled and 
written text and will be found exceedingly useful by many practitioners 
who wish to find ina single volume a discussion of the surgical emergencies. 


R. 


ADVANCES IN THE THERAPEUTICS OF ANTIMONY. By Pror. Dr. PHIL. 
Nat. Hans Scumipt, Px.D., and F. M. Peter, M.D. With a Preface by 
Puitip Manson-Baur, M.D., C.M.G., D.8.0., F.R.C.P. Pp. 257; 10 il- 
lustrations. Leipzig: George Thieme, 1938. Price, Paper, Rm. 18.00; 
Cloth, Rm. 19.50. 

TuHis monograph deals with the literature, up to the end of 1937, on the 
use of antimony compounds in human and veterinary medicine. Physi- 
cians who have not followed these recent developments may be surprised 
to learn of more or less striking successes achieved by newer antimony 
derivatives in visceral and cutaneous leishmaniasis, schistosomiasis, filari- 
asis, granuloma inguinale, leprosy, and multiple sclerosis in man, as well 
as in bovine trypanosomiasis, canine leishmaniasis and filariasis, equine and 
canine ascariasis, and other parasitic diseases in animals. These clinical 
data are presented in the form of uncritical abstracts of original papers, 
but the authors’ opinions are presented at the end of each section. There 
is a section of 7 pages, with separate Dfbliography, giving a summary of 
the chemical properties and syntheses of the newer preparations. The final 
166 pages are devoted to abstracts of work on experimental infections. 

As a summary of the literature this book should be very useful to special- 
ists in tropical medicine, chemotherapy and pharmacology. One might 
wish that the authors had been freer with adverse criticisms. 

C. 8. 


THe Hearr in Precnancy. By Jutius Jensen, Px.D. (In Medicine), 
University of Minnesota, M.R.C.S. (Ene.), L.R.C.P. (Lonp.), Assistant 
Professor of Clinical Medicine, Washington University School of Medi- 
cine, ete. Pp. 371; 5 figures and 117 tables. St. Louis: The C. V. 
Mosby Company, 1938. Price, $5.50. 

Tuts book is divided into three parts. The first deals with the effect of 
pregnancy on the normal heart, including the increase in cardiac work 
during pregnancy and the mechanism whereby the heart meets the 
increased demands of pregnancy. The second part, which is brief, deals 
with abnormal cardiac impulse formation during childbearing. The third 
part, covering about two-thirds of the book, deals with organic heart disease 
and pregnancy including sections on rheumatic heart disease and ‘the 
non-rheumatic heart diseases.” Practically all the literature of any im- 
portance (and some of no particular importance) has been discussed. 
Considerable attention has been devoted to the older literature, as the 
author was interested in tracing the origins of current views. 

The book reflects the enormous amount of work and the care required 
for its preparation. The author deserves the thanks of everyone interested 
in the subject. The book should be in the hands of all who +have to deal 
with the problems of heart disease in pregnant women. C. W. 
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THE CULTURE OF ORGANS. By ALEXIS CARREL and CHARLES A. LIND- 
BERGH. Pp. 221; 110 illustrations (38 plates). New York: Paul B. 
Hoeber, Inc., 1938. Price, $4.50. 

“Tue purpose of this book is chiefly to describe the technique of the 
cultivation of whole organs in the Lindbergh pump. The results of the 
experiments are mentioned only as a proof of the efficiency to the procedures 
used for keeping the tissues alive in vitro.”’ Appropriately, then, 3 of the 
9 chapters are by the junior author and devoted to mechanical details 
of the “Lindbergh pump,” its assembly and operation, which has now 
been tested in over 1000 experiments by the authors and used in 7 other 
laboratories in this country and abroad. Dr. Carrel’s contribution is a dis- 
cussion of the purpose and history of the method, of perfusing media, prepa- 
ration of organs and their behavior outside the body. A final unsigned 
chapter, which considers the significance of results thus far obtained and 
the future of the method, demonstrates that a new stage (first attempted 
almost as early as tissue culturing) has now been established in the study 
of living tissues outside the body. Progress in our knowledge of organ 
physiology by the use of this method is inevitable; the sum of its contribu- 
tions is indeed unpredictable. E. K. 


PROGRESSIVE RELAXATION. A Physiological and Clinical Investigation of 
Muscular States and Their Significance in Psychology and Medical 
Practice. By Epmunp Jacopson, A.M., Px.D., M.D., Laboratory for 
Clinical Physiology, Chicago. Pp. 494; 89 illustrations and 10 tables. 
Revised edition. Chicago: The University of Chicago Press, 1938. 
Price, $5.00. 

Ir is encouraging to find a vali contribution to a long-neglected field 
appreciated to the extent of a second edition. The method has been 
carefully controlled by a convincing series of objective tests and the results 
estimated critically and conservatively. The major portion of the book 
consists in a clear description of methods, controls and results. In addition 
there are several chapters on theory. Of these, the strongest deals with 
emotion, the weakest with tonus and nervous regulation. The book should 
be read and applied by every neurologist, psychiatrist and neurophysiologist. 

G. McC. 


HANDBOOK OF HemaToLoGy. In 4 volumes. Edited by Downey, 
University of Minnesota Medical School, Minneapolis. Thirty-seven 
Contributors. Pp. 3136; 1448 illustrations, including 50 colored plates. 
New York: Paul B. Hoeber, Inc., 1938. Price, $85.00 set. 

THOUGH it must be admitted that a hematologist might easily lose his 
bearings in the enthusiasm generated by first contact with this magnificent 
publication, still we feel that there is little risk of overstatement in ranking 
it not only as the best and most up-to-date, authoritative statement of 
the subject that exists today in any language; but also as one of the very 
best of the more ambitious American medical publications of recent times. 
The medical world, and especially the American medical world, owes a 
great debt to the late Paul Hoeber, who fostered the creation of this work, 
to Paul B. Hoeber, Inc., the firm that has brought it to fruition, and to 
Dr. Downey and his 37 collaborators—who have labored so faithfully to 
present a comprehensive picture of this rapidly expanding field. It is 
perhaps anticlimactic to add that until now there has been no text in 
English that was to be compared with the extensive foreign works in this 
field, in spite of the considerable increase of interest in hematology in this 
country in recent years and the important position that it has assumed in 
medical science and practice. 
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This Handbook is apparently designed to give the hematologist, whether 
in being or in prospect, a presentation that will best equip him for progress 
in knowledge of blood cells in health and disease. This naturally postulates 
adequate attention to the fundamentals as well as to the practical phases 
of the subject, and no apology is made, or required, for including sections 
on comparative hematology, origin and relation of blood cells and so on. 
In fact, more than one-half the book is devoted to the basic phases of the 
subject. Technical methods are not included, nor is there any consideration 
of blood fluids, both of which are covered in the Handbuch der Allgemeinen 
Hédmatologie, though none too closely connected with hematology as inter- 
preted in this country. This permits about twice the space and detail 
for the ground that is covered by the American work than is occupied in 
the 4-volume German system. Many of the subjects are presented in 
monographic proportions: Isaac’s opening chapter on ‘The Erythrocytes” 
requires 158 pages; Jaffé’s “ Reticulo-endothelial System,’’ 300 pages; 
Klemperer’s “Spleen,’’ 168 pages; Jordan’s “Comparative Hematology,” 
164 pages; ‘‘ Tissue Culture,”’ 116 pages. The practical side of hematology 
does not suffer, however: the various anemias, polycythemia, infectious 
mononucleosis, agranulocytosis, leukemia, lymphosarcoma, leukocytosis and 
leukopenia, the special hematologic features of infancy and childhood —all 
find adequate treatment. 

Detailed consideration of such a monumental work would obviously be 
out of place here, nor could proper evaluation be attempted until familiarity 
has been acquired through long contact. The Reviewer is glad that he 
can truthfully say, however, that wherever he has delved in the subjects 
that specially interest him, he has found clear, interesting and accurate 
statements, strengthened by a rich bibliography for each chapter. The 
importance of the bibliographies is stressed by the editor in his Preface; 
in a reference work of this kind they are especially important. Another 
indication of the scholarly nature of the work is that all the references are 
“complete.” All the more strange, then, that a general bibliography has 
not been included. Surely works on hematology as a whole and many of 
historical interest should be assembled at the beginning or end of the work, 
even though some may already be included in the special chapter bibli- 
ographies. 

The 44 chapters, mostly by different authors, necessarily overlap some- 
what in subject matter and this is a desirable feature in a work of this 
scope, as it permits presentation of opposing points of view. Thus in the 
perennial hematologic contest about the monophyletic or polyphyletic 
origin of blood cells and their possible transmutations, there is opportunity 
for both sides to be heard. Those who shudder at Bloom’s presentation 
of the almost limitless transformations from one cell to another of the 
Maximow school (though he nobly admits the possibility of different expla- 
nations) can turn to Sabin and Doan for a more orderly contemplation of 
development of separate cell systems in the bone marrow. 

The 4 volumes in the customary Hoeber dark blue present the attractive 
appearance that we have come to expect in Hoeber publications. The 
paper is excellent and this may be the reason for one of the few defects in 
the production. In one sense, at any rate, the work is ponderous—it 
weighs just under 10 kilos. Pity at least the poor female assistants who 
must carry the set back and forth in medical libraries, often up and down 
several stack floors! The pagination proceeds uninterruptedly through 
all 4 volumes as is customary in Hoeber’s systems. Except for a paltry 
saving of space by omitting the word “volume” when referring to this or 
that page, the reasons for this method are still to be appreciated by the 
Reviewer. The inconvenience to the reader, however, is lessened in this 
instance by an announcement on the back strip of each volume of the 
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pages included in that volume. If this were in larger type it would be 
more useful still. The illustrations are numerous and are original, for the 
most part made for this publication, otherwise for the author of the chapter. 
They are well chosen, well executed and show what they are supposed to 
show without losing verisimilitude or vitality. The index is good but 
might be more extensive, to the advantage both of the reader and of the 
student using the work as a reference source. The necessarily high price 
will doubtless tend to limit the distribution to medical libraries, schools 
and the wealthier members of the profession. It would be unfortunate if 
this factor should seriously curtail the use of this splendid production. 
Everyone interested in hematology should have access to a copy somewhere ; 
many who have become acquainted with its contents will then find it 
necessary to own their own set in spite of the high cost. In any case, the 
fortunate owner will find himself the possessor of what is not only the best 
work on hematology now extant, but one which will be the most authorita- 
tative statement on many topics for many a year to come. 


PracticaL OroLoGy, RHINOLOGY AND LARYNGOLOGY. By Apam Epwarp 
ScHLANsER, M.D., Colonel, Medical Corps, United States Army; Chief of 
the Eye, Ear, Nose and Throat Service, Letterman General Hospital, San 
Francisco, ete. Pp. 315; 81 illustrations. Philadelphia: Lea & Febiger, 
1938. Price, $4.50. 

WRITTEN primarily as a text for Army medical officers, this book omits 
historical data, anatomy, physiology and detailed syinptomatology. The 
purpose of the author was to present material which would facilitate the 
rational treatment of those complaints which are of routine occurrence in 
otolaryngologic practice. In covering the entire field of otorhinolaryngol- 
ogy in 315 pages with the inclusion of plastic surgery, bronchoscopy and 
mastoid surgery, the author has succeeded in condensing his material to 
an irreducible minimum. The volume will serve admirably as a reference 
work for those seeking clinical facts, but because of the necessity for brevity 
the discussion is often inadequate for the beginner and too elementary for 
the experienced rhinologist. The author has succeeded in presenting his 
material well and has accomplished the objectives which he has set for this 
volume. The illustrations are well selected to amplify the text. 


H. 58. 


THE BIOLOGICAL STANDARDISATION OF THE VITAMINS. By KaTHARiNe H. 
Cowarp, D.Sc., Reader in Biochemistry, University of London; Head 
of the Nutrition Department, Pharmaceutical Society of Great Britain. 
Pp. 227; 44 figures and 29 tables. Baltimore: William Wood & Co., 
1938. Price, $4.50. 

As the title implies, the methods for standardization of vitamins discussed 
in this book are, for the most part, confined to procedures based on animal 
experimentation. The treatise is divided into two main parts and two 
appendices. In the first part (7 chapters—148 pages) are discussed the 
methods for the standardization of vitamins A, B,,C and D. Also included 
in this part is a chapter on principles of biochemical methods, one on the 
choice and care of laboratory animals and finally a discussion on the inter- 
dependence of the vitamins. The need for the use of a standard of reference 
is stressed throughout. 

In Part II (63 pages) 5 chapters are devoted to methods of statistical 
analyses and ways of determining the accuracy of each of the methods 
discussed in Part I. Appendix I is the report of the Second Conference on 
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Vitamin Standardization held in London in 1934. Appendix IT is a series 
of tables giving the vitamin content (international units per gram) of 
various foods. 

Throughout the monograph the author has drawn freely from her own 
vast experience in not only developing new methods but in critically evalu- 
ating methods developed by others. For those working in the field of 
vitamin standardization this publication can well become a handbook not 
only as a guide in conducting the experimental procedures but also in 
carefully and accurately interpreting and analyzing the results obtained. 


J. J. 


THE PHARMACOLOGICAL SHOCK TREATMENT OF SCHIZOPHRENIA. By Dr. 
MANFRED SAKEL. With a Foreword by Pror. Orro Pérzt, Chief of 
the University Clinic for Neurology and Psychiatry of Vienna, Austria. 
Authorized translation by JosepH Wortits, M.D., Research Fellow at 
the Bellevue Psychiatric Hospital of New York, and in Psychiatry at 
New York University Medical College. Pp. 136; illustrated. Revised 
English edition. New York: Nervous and Mental Disease Publishing 
Company, 1938. Price, $2.75. 

In 1930, G. Miiller reported improvement in schizophrenics after epileptic 
seizures. In 1933, while using insulin to relieve withdrawal symptoms in 
drug addicts, the author observed that the periods of excitement in addicts 
and schizophrenics were similar; however, insulin had been used previously 
in the psychoses. In 1933, Meduna was producing camphor convulsions 
in guinea-pigs and, in 1935, reported suecess in the convulsant treatment 
of schizophrenics. Meduna now sponsors the convulsant treatment through 
intravenous injections of metrazol (cardiazol, the foreign term), a method 
that is less expensive and less difficult to apply. It is a question which 
method, insulin hypoglycemic comatose shock or metrazol convulsant 
shock, will prove the more successful. 

Treatment with hypoglycemic shock should only be attempted by a 
trained physician, and in a well-equipped hospital; the author’s equipment 
includes 19 separate items. The insulin method is considered in four phases: 
At first, daily doses of insulin are injected intramuscularly and minor men- 
tal changes may be noted. When severe hypoglycemic shock occurs 
coma or epileptic attack—the second phase is entered upon. In the third 
phase, ‘‘rest-days’’ may be advisable. In the final or polarization phase, 
lasting only 5 or 8 days, but a small amount of insulin is administered. 
Some patients recover, some improve though they may relapse, and others 
are uninfluenced. Those treated soon after onset are the most hopeful, 
but improvement has been recorded after years’ standing. While definite 
statistical data must await the future, nothing so stimulating has occurred 
in psychiatry since the induction of malaria in paresis, which also originated 
in Vienna. 


Tue Ficut ror Lire. By Pau. pe Krurr. Pp. 342. New York: Har- 
court, Brace & Co., 1938. Price, $3.00. 

Tuose who object, as I do, to the unnecessarily lurid and inaccurate 
style of some of our dramatizers of medical science must nevertheless 
recognize the valuable service that they render in making the general public 
better acquainted with and more sympathetic to the methods and achieve- 
ments of science. As his publishers state, de Kruif’s “basic achievement 
to date has been to shorten the tragic—if not criminal—time lag between 
scientific discovery and the popular understanding that puts science to 
work.”’ But any one who writes as well as the author surely does not have 
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to bolster his narrative with improbable profanity and exaggerated bitter- 
ness in order to make it “grip” and ‘‘thrill.”’” As to the graver charge of 
inaccuracy that is often made against this type of book, I have read this 
one with this point in mind and am glad to say that, granting the limitations 
of an ordinary reader who has not attempted to check up on questionable 
assertions, I have detected no inaccuracies of importance (except for the 
contradictory statements on pages 127 and 133). 

The book is based on articles that have appeared in recent years in The 
Country Gentleman, grouped in 4 major subjects, subdivided in 14 chapters. 
The first 6 deal with aspects of the campaign to lower infant and maternal 
mortality. Vivid pictures are painted of recent achievements, only too fre- 
quently to be balked by lack of sufficient funds to permit individuals, hospitals 
or health services to apply the discoveries made in a way that will produce 
maximum benefit for the public. The 4 chapters of Part 2 deal in similar 
style with poliomyelitis; Part 3 with tuberculosis; and Part 4 with syphilis, 
with a final chapter on sulphanilamide. Throughout runs the vein of the 
crippling insufficiency of funds, so that one should not be surprised to see the 
thesis emerge in the “Coda” that this is a fight to be waged by the whole 
people through their servants, the Public Health Service. Thus far the 
standpoint is at least debatable, though many would shudder at the results of 
abandoning all private initiative, and would question the staggering costs to 
an already financially embarrassed government. However, who can accept, 
if taken literally, the credo that follows: ‘The relief of suffering and the 
prevention of dying cannot be best served, for all, so long as there remains 
any money consideration between the people and the fighters for their 
lives. This reporter believes that all considerations of private profit are 
not only wasteful but infamous if they frustrate the fight for life, if they 
deny the right of one human being to live.’’ The first sentence demands 
the thought Honi soit qui mal y pense, while the second suggests the lawyer's 
question, ‘Have you stopped beating your wife?” EK. K. 


A Synopsis OF THE DIAGNOSIS OF THE ACUTE SuRGICAL DISEASES OF THE 
ABDOMEN. By Joun A. Harpy, B.Sc., M.D., F.A.C.S., El Paso, Texas. 
Pp. 345; 92 illustrations. St. Louis: The C. V. Mosby Company, 1938. 
Price, $4.50. 

THE author has very successfully attempted a synopsis of the diagnosis 
of acute abdominal diseases and has covered in his book a wide variety of 
lesions. After some general chapters on anatomy, general history-taking 
and physical examination he describes in turn the diagnosis of various 
traumatic and acute intra-abdominal lesions. His descriptions are brief 
and to the point, taking up in order the etiology, the history, the physical 
examination and various signs which are helpful in making the diagnosis. 
He describes the signs and symptoms and then gives a very complete dis- 
cussion of the differential diagnosis. After discussing the acute surgical 
lesions of the abdomen the author has progressed to various chronic diseases 
of the abdomen and retroperitoneal lesions. 

The subject matter is in general excellent, but the author devotes much 
space to signs ‘vhich are unimportant and he often omits the discussion 
of the details of the disease which might be helpful. For example, in dis- 
cussing the laboratory aids in diagnosing acute pancreatitis he mentions 
Elman’s test for blood amylase as reliable and dependable but does not tell 
how this test is performed. The book would be more valuable if many of 
the signs were omitted and more details of the important diagnostic pro- 
cedures were given. The text is well illustrated with line drawings. 

On the whole the author has written a very useful book. It is published 
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in pocket size and is well indexed for easy reference. It should prove to 
be very useful as an easy reference for younger physicians and surgeons 
and would be a worth-while addition to the library of physicians who have 
to deal with acute abdominal diseases. 


MANAGEMENT OF THE Sick INFANT AND CutLp. By LANGLEY PoRTER, 
B.S., M.D., M.R.C.S. (Ene.), L.R.C.P. (Lonp.), Dean, University of 
California Medical School, and Professor of Medicine, etc., and WILLIAM 
E. Carrer, M.D., Director, University of California Hospital Out- 
Patient Department, etc. Pp. 874; 94 illustrations. Fifth revised edi- 
tion. St. Louis: The C. V. Mosby Company, 1938. Price, $10.00. 
Tus fifth edition of Porter and Carter’s “Management” has been 

extensively revised and somewhat enlarged, since new material has been 

introduced into it. Especially has this enlargement been made in the 
treatment of the conditions seen in older children. Part I is devoted to 
well-condensed discussions of such general conditions as vomiting, fever, 
convulsions, etc. Part II is given to adequate treatment of diseases, though 
not in the typical manner of the usual textbook. Part III, that portion 
of the book which really follows the title, covers the management of every 
reasonably possible pediatric disease. This has always been a valuable 
and reliable source of information to hospital residents and the practising 
physician. It should be especially useful to the man practising general 
medicine who is seeking up-to-date information about pediatric treatment. 


E. T., Jr. 


A History or WomeN IN Mepicine. From the Earliest Times to the 
Beginning of the Nineteenth Century. By Kate Camppett, Hurp- 
Meap, M.D. Pp. 569; illustrated. Haddam, Conn.: The Haddam 
Press, 1938. Price, $6.00. 

LIKE so many worth-while medical projects of the past generation, this 
work was inspired by Osler and the group at Johns Hopkins interested in 
the history of medicine. For more than 40 years, but especially after 
giving up her Connecticut practice in 1925, the author has pursued her 
subject by personal interview and correspondence and study of original 
documents in the great libraries of this country and Europe. The present 
volume is the first fruit, carrying the narrative from the earliest times to the 
beginning of the 19th century. It is hoped that the story will be completed 
in a second volume. 

The 10 chapters follow a chronologic order. The part played by women 
in primitive medicine, among the Egyptians, Hebrews, Greeks, Romans, 
carries us in the first chapter of 70 pages to the 2d century a.p. After a 
chapter on the early Middle Ages and one on Trotula and the School of 
Salernum, there is one chapter devoted to each century. We see the earliest 
known representation of a woman physician (3000 B.c.)—a priestess, to be 
sure; women physicians of the early Christian era; the réle of the house- 
wife and the noblewoman, and of nuns and midwives, in the treatment of 
the sick through the centuries; women teaching anatomy (the prosector in 
the famous Mundinus frontispiece is a woman); women operating and 
assisting in operations; and famous individual medical women too numerous 
to mention. Inclusion of an adequate background swells the picture to a 
fairly complete history for the general reader. 

The narrative is well documented, the illustrations good—illustrative 
and well executed— and the format pleasing, without being lavish. 

This important work, an industrious and competent study of a formidable 
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subject that has hitherto been comparatively neglected, will be of interest 
to all those concerned with the history of medicine, will be of value as a 
reierence book, and should be owned by intelligent women who have enough 
pride in their sex to wish to be familiar with some of its accomplishments. 


E. K. 


A Text-sBook or An Introduction to Medicine. By 
LIAM Boyp, M.D., LL.D., M.R.C.P. (Eprn.), F.R.C.P. (Lonpb.), 
Psycu., F.R.S.C., Professor of Pathology and Bacteriology in the Uni- 
versity of Toronto, Toronto; formerly Professor of Pathology in the 
University of Manitoba, Winnipeg. Pp. 1064; 459 illustrations and 
16 colored plates. Third edition, thoroughly revised. Philadelphia: 
Lea & Febiger, 1938. Price, $10.00. 

In the third edition of this popular text there is a thorough revision of 
the contents with an added wealth of new material. The latter includes 
tuberculosis of the stomach, lymphadenoid goiter, uteroplacental apoplexy, 
plasma-cell mastitis, Brenner’s tumor, dermatomyositis, regional ileitis, 
meconium ileus, adenoma of bronchus, congenital arteriovenous fistula 
and adenolymphoma of salivary glands. 

Appreciating the difficulty of correctly describing the gross appearance 
of organs, the author has included a descriptive outline of each organ in a 
state of health. This new feature should add considerably to the value 
of the book for the student of pathology. 

The generous discussion of virus diseases has been rewritten and the 
virus diseases of the central nervous system have been grouped together. 

The book is rich in illustrations and each chapter is followed by a list of 
‘arefully selected references for additional reading. 

The third edition should only further increase the well-merited popularity 
this textbook has won for itself in its first and second editions. D. C. 


EMBRYONIC DEVELOPMENT AND INDUCTION. By HANs SpeMAN, Professor 
Emeritus of Zoédlogy, University of Freiburg im Breisgau. Pp. 401; 
192 illustrations. New Haven: Yale University Press, 1938. Price, 
$5.00. 

Tuis is the written version of the latest series of lectures delivered at 
Yale University on the Silliman Foundation. The subject matter is the 
physiology of development, as studied by special experimental methods. 
The particular questions considered are whether the larger partial processes 
of development are connected among themselves, whether one causes and 
conditions the others or whether they proceed side by side, independent 
of each other. Two main experimental procedures have been used —isola- 
tion of a portion of the organism, the independent development of which 
is then followed, and transplantation of small portions to other regions of 
the embryo, where the transplants develop in a new environment. An 
important technical aid is the vital staining of small parts of the living 
embryo with a harmless stain, such as Nile blue or neutral red. The color, 
applied by a minute piece of dyed agar laid upon the part, remains in the 
cells for many days. By this means the derivatives of small areas are 
followed through their further development, and the loci of future organs 
can be seen in the early gastrula. The isolation experiments include the 
separation of the first blastomeres, the isolation of cell fragments and the 
division into parts of very early stages of the embryo, as first carried out by 
Roux and Driesch. 

The book represents the author’s life work, and in it are illustrated 
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many of the concepts of experimental embryology which he has originated 
or added to, such as organizers, centers of organization, regulation, potency 
and determination. He cannot persuade himself that the gradient theory, 
in the sense of Child, applies to the early development of the amphibian egg. 


W. A. 


DATA ON THE GROWTH OF PUBLIC SCHOOL CHILDREN. (From the Materials 
of the Harvard Growth Study.) By Wavrer F. Dearsorn, Professor of 
Education and Director of the Psycho-Educational Clinic, Graduate 
School of Education, Harvard University, Joan W. M. Roruney, In- 
structor in Education and Research Associate at the Psycho-Educational 
Clinic, Graduate School of Education, Harvard University, and Frank 
K. SHutrLewortn, Assistant Professor of Education, Department of 
Education, and Research Associate, Institute of Human Relations, Yale 
University. Vol. III, No. 1 (Serial No. 14). Pp. 136. Price, $1.00. 

A HANDBOOK OF METHODS FOR THE STUDY OF ADOLESCENT CHILDREN. By 
Wacrer Pa.D., Harry G. Day, Sc.D., SANDER E. 
LacHMAN, M.D., Joun B. Woure, P#.D., Frank K. 
Pu.D. Vol. III, No. 2 (Serial No. 15). Pp. 406; 30 illustrations. 
Price, $2.25. 

THe ApoLescent Periop. A Graphic and Pictorial Atlas. By Frank K. 
SHUTTLEWORTH, Institute of Human Relations, Yale University. Vol. 
III, No. 3 (Serial No. 16). Pp. 246; 458 illustrations. Price, $2.00. 
Monographs of the Society for Research in Child Development. Wash- 
ington, D. C.: Society for Research in Child Development, National 
Research Council, 1938. 

Tuis volume (No. 1) represents the detailed protocols of a series of 11 or 
more annual physical and mental measurements of 747 boys and 806 girls. 
The methods used in these examinations and an annotated bibliography of 
the Harvard Growth Studies is included. 

No. 2 is a very useful handbook. It contains a mine of new and revised 
information on many aspects of the physical structure and function of the 
adolescent. It considers such subjects as metabolism, circulation, respira- 
tion, posture, blood, urine, skin, bones, puberty, sexual behavior, intelli- 
gence, special interests and abilities and a large number of other body 
properties. These are briefly stated and leading references mentioned. 
This monograph will be a useful aid to physicians and educators dealing 
with the adolescent boy or girl. 

No. 3, a companion volume to No. 2 of this series, consists entirely of 
annotated charts and photographs on such subjects as growth, metabolism, 
sexual maturation, health, intelligence, education, interests and attitudes, 
behavior problems, sexual adjustments and occupational adjustments. In 
graphic form, its information is easily and quickly referred to, and has a 
good index. It is also a very useful handbook for ready reference for the 
teacher or physician at a secondary school. J. 8. 


THE Doctrine oF Signatures. A Defense of Theory in Medicine. By 
Scott BucHANAN. Pp. 201. New York: Harcourt, Brace & Company, 
1938. Price, $2.75. 

Tuis discourse, by one who has been concerned with philosophy for 
many years and with medicine for 2 years, will prove to be beyond the 
sympathetic understanding of some readers. The realm of medicine has 
undergone immense expansion. As an instance: formerly, mental diseases 
occupied but small space; today, in addition, psychiatry includes mental 
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hygiene, psychoanalysis, the psychoneuroses, child guidance, together with 
some understanding of criminology. Though knowledge of the greatest 
importance has been revealed through accident, such “luck” cannot be 
relied upon to provide advancement, so that theories must precede the 
establishment of most facts. But with such an array of work before us, 
little time remains for theorizing. 

The author believes coéperation between practical medical men and 
philosophers competent to theorize would supply the answer, and offers a 
plan. Buttressing his contentions with the dogmas of such philosophers 
as Galen, Plato and Hippocrates, some of the proposals are as follows: 
“A critical evaluation of the sciences upon which the medical arts depend 
with special attention to their past uses and their possible future relevance 
to an integrated science of physic;’” “A digest of current working hypoth- 
eses, instruments, and techniques in medical research and practice ;” of | 
study of measurement in science, numerical and non-numerical;” “A study 
of medical casuistry, epidemics, preventive medicine, cre: itive medicine, 
and the proposed agencies for the medical control of society and the social 
control of medicine;” “A study of the possibilities of a permanent board 
for the continuous criticism and codification of medical knowledge.”’ Does 
this ambitious program of the philosopher hold the answer to some of the 
grave problems confronting the medical profession? N. Y. 


Tue Piruirary GuANp. An Investigation of the Most Recent Advances. 
The Proceedings of the Association, New York, December 28th and 29th, 
1936. (Association for Research in Nervous and Mental Disease, Vol. 
XVII of a Series of Research Publications). Editorial Board: Watrer 
Timme, Ancus M. Frantz and Ciarence C. Hare. Pp. 764; 160 
illustrations, 6 plates and 53 tables. Baltimore: The Williams «& 
Wilkins Company, 1938. Price, $10.00. 

Tuis is an excellent collection of papers by those (46 authors writing 42 
chapters) who are actively working on the anatomy, physiology, and clinical 
disorders of the pituitary. By far the largest number of papers deal with 
experimental investigations and with theoretical, rather than clinical, aspects. 

This mode of presenting recent work on the pituitary, by numerous 
authors, seems a particularly desirable one. Too many books on endocrinol- 
ogy are biased by a single author’s interpretation of the literature covering 
aspects of the problems beyond the sphere of the author’s personal inves- 
tigations. But in this symposium, the present status of the pituitary is 
more fairly represented by the differing opinions and interpretations be- 
tween the various authors who are discussing only the fields of their special 
interests. 

A few of the clinical papers have faults common to clinical endocrinology. 
On the whole, however, it is a very interesting volume for those who want 
to examine critically the evidence upon which present conceptions of pitui- 
tary physiology are based. ae 


THe ConsTRuCTION OF VULCANITE APPLICATORS FOR APPLYING RADIUM 
To Lesions oF THE Buccat Cavity, Lips, Orpir AND ANTRUM. By 
DesMOND GREER WALKER, M.A., M. Dent. Sc., M.B., B.Cu., Assistant 
Dental Surgeon to the Royal Dental Hospital; Dental Registrar at the 
Middlesex Hospital, ete. Foreword by W. Warwick James, O.B.E., 
F.R.C.S., L.D.S. Pp. 61; 2 illustrations and 22 plates. London: John 
Murray for the Middlesex Hospital Press, 1938. Price, 5/-. 

THis monograph is the result of several years of experience gained in 
the construction of appliances to be used for topical applications of radium 
from the Radium Department of the Middlesex Hospital. The first por- 
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tion of the book concerns itself with a brief discussion of the more elementary 
aspects of radium physics. Since the monograph was apparently written 
for dental surgeons, this discussion helps considerably to crystallize the 
problems pertaining to surface radiation therapy. The remaining portion 
of the book deals with the construction of vulcanite applicators. The 
author prefers the term “vulcanite applicator” to the term “dental appli- 
cator” because the former term implies the material from which the appli- 
cators are made and does not suggest that their use is limited to lesions 
within the mouth. The author discusses in detail the various methods 
for obtaining impressions of lesions. He also discusses fully the question 
of impression material to be used for different lesions. Each step in the 
actual construction of the vuleanite applicators is carefully considered, 
described, and clearly illustrated. The discussions included in this mono- 
graph are not limited to the dental applicators. It also includes data, 
photographs, and directions for the construction of vulcanite applicators 
for lesions of the lips, orbit and antrum. r. ae 


NEW BOOKS. 


Meningiomas. Their Classification, Regional Behaviour, Life History, and 
Surgical End Results. By Harvey Cusuinc, M.D., Sometime Associate 
Professor of Surgery, Johns Hopkins University; Moseley Professor of 
Surgery, Harvard University, and Surgeon-in-Chief, Peter Bent Brigham 
Hospital, Boston, ete. With the Collaboration of Loutse ErsenHarpt, 
M.D., Assistant Professor of Pathology, Yale University, School of Medi- 
cine; Formerly Associate in Surgery, Peter Bent Brigham Hospital, 
Boston. Pp. 785; 685 illustrations. Springfield, Ill.: Charles C Thomas, 
1938. Price, $15.00. 

Biochemistry for Medical, Dental and College Students. By BENJAMIN Har- 
row, Px.D., Chemistry Department, City College, College of the City 
of New York. Pp. 383; 52 illustrations. Philadelphia: W. B. Saunders 
Company, 1938. Price, $3.75. 

Die Lehre von der Vitalférbung. By Pror. Dr. K. Kryono, Direktor des 
Pathologischen Institutes der Kaiserl. Universitaet, Kyoto, Pror. Dr. 
S. Suaryama, Pathologisches Institut der Medizinischen Fakultaet, 
Kanazawa, and Doz. Dr. 8. AMANO, Pathologisches Institut der Kaiserl. 
Universitaet, Kyoto. Pp. 577. Kyoto, Japan, 1938. 

The New International Clinics, Vol. 3, New Series 1 (old 48th), 1938. Edited 
by Grorce Morris Piersot, M.D., Professor of Medicine, Graduate 
School of Medicine, University of Pennsylvania, Philadelphia. Pp. 341; 
illustrated. Philadelphia: J. B. Lippincott Co., 1938. 

A symposium of four articles on sulphanilamide is combined in this volume 
with a score or more of original contributions, six clinics and a review of pyelitis 
in pregnancy. 

Laboratory Manual of Hematologic Technic. Including Interpretations. By 
ReGena Cook Beck, M.A., M.D., Formerly Instructor in Pathology and 
Bacteriology at George Washington University Medical School; Head of 
the Department of Bacteriology, William and Mary College Extension, 
etc. With a Foreword by Frank W. Konzetmann, M.D., Professor of 

Clinical Pathology, Temple University, Philadelphia. Pp. 389; 79 illus- 
trations. Philadelphia W. B. Saunders Company, 1938. Price, $4.00. 

Handbook of Histological and Cytological Technique. By R. R. BENsLEY 
and 8. H. Benstey, Department of Anatomy, The University of Chicago. 
Pp. 165. Chicago: The University of Chicago Press, 1938. Price, $2.00. 
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The Chemistry of the Amino Acids and Proteins. Edited by Cari L. A. 
Scumipt, M.S., Px.D., Professor of Biochemistry, University of Cali- 
fornia. Pp. 1031; 259 illustrations and 144 tables. Springfield, IIL: 
Charles C Thomas, 1938. Price, $7.50. 

Practical Microbiology and Public Health. Yor Students of Medicine, Pub- 
lie Health, and General Bacteriology. By WituiAM BarNarp SuHarp, 
S.M., M.D., Px.D., Professor of Bacteriology and Preventive Medicine 
in the Medical Department of the University of Texas; Visiting Bacteri- 
ologist of John Sealy Hospital, Galveston, ete. Pp. 492; 125 illustrations. 
St. Louis: The C. V. Mosby Company, 1938. Price, $4.50. 

The Etiology of Trachoma. By Louis A. JULIANELLE, Chairman of the 
Trachoma Commission, Washington University, St. Louis. Pp. 248; 
10 plates (3 in color). New York: The Commonwealth Fund, 1938. 
Price, $3.25. 

Essentials of Pathology. By Lawrence W. Situ, M.D., Professor of 
Pathology, Temple University School of Medicine; Formerly Assistant 
Professor of Pathology, Harvard Medical College; and Associate Profes- 
sor of Pathology, Cornell University Medical School; and Epwin 8. 
Gautt, M.D., Associate Professor of Pathology, Temple University 
School of Medicine. With a Foreword by James Ewinc, M.D., Memor- 
ial Hospital, New York City. Pp. 886; 679 illustrations (160 plates, 
many in colors.) New York: D. Appleton-Century Company, Inc., 
1938. Price, $9.00. 

Causes of Crime. Biological Theories in the United States 1800-1915. 
By Artuur E. Fink, Department of Sociology, University of Penn- 
sylvania. Pp. 309. Philadelphia: University of Pennsylvania Press, 
1938. Price, $3.00. 

Die Ernihrung der olympischen Kémpfer in Vergangenheit und Gegenwart: 
By Apotr BickeEL, Professor der Pathologischen Physiologie an der 
Friedrick-Wilhelms-Universitat Berlin. Pp. 36; 2 illustrations. Berlin: 
Deutsche Verlagsgesellschaft M.B.H., 1938. Price, Rm. 1. 

A Historical Chronology of Tuberculosis. By Ricuarp M. Burk, M.D., 
State Veterans’ Hospital, Sulphur, Oklahoma. Pp. 84; 1 large graph. 
Springfield, Ill.: Charles C Thomas, 1938. Price, $1.50. 

NEW EDITIONS. 

The Form and Functions of the Central Nervous System. An Introduction 
to the Study of Nervous Diseases. By Freperick TitNey, M.D., Px.D., 
Director Emeritus, Neurological Institute, New York, and Henry 
Ausop Ritey, M.D., Director and Attending Neurologist, West Service, 
Neurological Institute; Professor of Neurology and Neuroanatomy, 
Columbia University, College of Physicians and Surgeons, New York. 
Foreword by the Late GeorGe 8. Huntineton, Sc.D., M.D. Pp. 851; 
600 illustrations. Third edition. New York: Paul B. Hoeber, Inc., 
1938. Price, $10.00. 

Surgical Pathology. By Wituiam Boyp, M.D., LL.D., M.R.C.P. (Eptn.), 
F.R.C.P. (Lonp.), Diet. Psycu., F.R.S.C., Professor of Pathology, 
University of Toronto. Pp. 886; 476 illustrations and 15 colored plates. 
Fourth edition, thoroughly revised. Philadelphia: W. B. Saunders 
Company, 1938. Price, $10.00. 

The New-born Infant. A Manual of Obstetrical Pediatrics. By EMERSON 
L. Stone, M.D., Associate Clinical Professor of Obstetries and Gynecol- 
ogy, School of Medicine, Yale University; Attending Obstetrician and 
Gynecologist to the New Haven Hospital. Pp. 291. Second edition, 
thoroughly revised. Philadelphia: Lea & Febiger, 1938. Price, $3.00. 
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CERTAIN BIOLOGIC ACTION AND THERAPEUTIC EFFECTS OF 
MORPHINE AND OF RELATED COMPOUNDS. 


MorputneE is one of the most useful drugs. In China, the use of 
opium dates back as far as the recognition of cholera there. The stalk 
of the poppy plant is mentioned as an ingredient of an Egyptian pre- 
scription in the Papyrus-Ebers.* The juice of the poppy was certainly 
an effective remedy in the hands of physicians of ancient Greece. 
Pliny was probably the first to use the word “opium.”"’ During the 
centuries immediately following, some progress was made in the effec- 
tive use of opium preparations. The first milestone in this field, how- 
ever, is the contributions of the young German pharmaceutical appren- 
tice, Sertiirner, who in a series of reports published between 1805 and 
IS17 described the isolation and certain chemical and pharmacologic 
characteristics of morphine.'® Thereafter, as a result of the develop- 
ment of organic chemistry, experimental pharmacology and clinical 
medicine, valuable information was acquired concerning the chemistry 
and the biologic action of morphine and of some related compounds. 
In recent years, after a period of relative stagnation, interest in this 
field has been renewed. An analysis of some of the new contributions 
is of significance to physicians, not only because they are of practical 
value, but also because they constitute an example of the way in which 
knowledge often progresses in biologic sciences, including clinical 
medicine. 

Chemical and pharmacologic contributions of recent years demon- 
strate that chemotherapy, in spite of skepticism on the part of some, 
has yielded a number of useful therapeutic agents. The work accom- 
plished in the field of the alkaloids of the morphine derivatives serves 
as an example of the usefulness of such chemotherapeutic investigations 
in medicine. This may be added to other recent important chemothera- 
peutic advances, such as the discovery of the sulphanilamide group 
in the treatment of bacterial and other infections, of carbasone in 
amebiasis, of carbon tetrachloride, tetrachlorethylene and hexylresor- 
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cinol groups as anthelmintics, of the barbituric acid derivatives with 
varying persistence of action and side effects, of substances related to 
epinephrine and ephedrine with different peripheral and central actions, 
of the physostigmine group with good therapeutic effects on the smooth 
and striated muscles, of the cocaine group as local anesthetics, of various 
gases as general anesthetics, and of several other useful drugs. 

The main efforts in the study of alkaloids of the morphine group 
may be divided into (1) the preparation of new compounds through 
systematic alteration of the chemical structure of the morphine and 
codeine molecules, with the primary purpose of obtaining drugs having 
one or more of the specific therapeutic effects of morphine but without 
its side effects; and (2) further pharmacologic studies of morphine and 
other alkaloids of opium in order to elucidate problems unsolved in the 
past. 

I. Some of the New Morphine Derivatives. The purposeful altera- 
tion of the morphine and the codeine molecule is a relatively simple 
procedure. The primary hindrance to progress lies in the fact that the 
biologic and therapeutic assay of each compound prepared by the 
chemist is laborious and difficult. 

From the study of the alkaloids of opium, such as morphine, narco- 
tine, papaverine, codeine, narceine and thebaine we have known for 
some time that a relatively slight change in the chemical composition 
may alter significantly the pharmacologic action and therapeutic 
effects. Among the numerous new alkaloids with possible therapeutic 
effects dilaudid and dicodid have been studied rather extensively, both 
in animals and in man. Dilaudid is an isomer of morphine, dihydro- 
morphinone, while dicodid is an isomer of codeine, dihydrocodeinone: 
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Dilaudid has been used in Germany since 1926 and in this country 
since 1932. Its biologic properties, including its analgesic and respira- 
tory action, are quite similar to those of morphine. It has been claimed, 
however, that it exerts less effect on the gastro-intestinal canal than 
morphine. Nausea and vomiting are less often observed and constipa- 
tion is less severe. An analysis of the literature by Eddy indicates that 
doses smaller than those of morphine are clinically more effective but 
also more toxic.“¢ The ratio between effective doses of morphine and 
of dilaudid for the production of desirable therapeutic effects differs 
very little from that between their toxic doses. While tolerance to 
dilaudid develops less easily than tolerance to morphine, nevertheless 
addiction has been reported. In his review Eddy expressed the opinion 
that, although the clinical reports are on the whole favorable, final 
evidence concerning addiction to dilaudid is still lacking. In using 
dilaudid one should remember that it is a potent morphine derivative. 
As a substitute for morphine, its use, as has been pointed out,”! is par- 
ticularly indicated in the presence of pain in patients with neoplastic 
diseases, in cases of obstinate cough, in pulmonary tuberculosis and in 
coronary disease. It can be administered orally, rectally, subcutane- 
ously or intravenously. Following oral administration it is absorbed 
rather rapidly and the duration of the action is about 3 hours, which is 
less than that of morphine. When applied in suppositories its absorp- 
tion is slower and hence its effect is more lasting. The average thera- 
peutic dose is from 2 to 2.5 mg. (4'5 to 45 grain). Factors (pain, anemia, 
and so forth) which influence the effective dosage of morphine also influ- 
ence that of dilaudid. The manifestations and treatment of dilaudid 
intoxication are essentially identical with those of morphine intoxica- 
tion. It has been stated: ‘While dilaudid offers some advantages over 
morphine under special indications, the optimistic expectation and 
careless use that followed its earlier clinical trial are not justified.” 

The pharmacologic and therapeutic properties of dicodid (dihydro- 
codeinone) have been summarized by Sametinger.’® As judged from ob- 
servation on animal and on man, in its action dicodid stands between 
codeine and morphine. Its respiratory depressant and sedative effects 
are claimed to be more marked than those of morphine; its narcotic and 
analgesic effects are less. In man it produces euphoria. Dicodid, in 
contrast to morphine, does not cause constipation. Side effects, such 
as nausea, vomiting and excitement, may develop even after an average- 
sized dose. The tendency to addiction after its prolonged use is less 
than after morphine, but addiction does occur. It is less severe, b-,w- 
ever, than that following morphine, and hence can be treated more 
effectively. Sametinger describes two instances of addiction as a result 
of which the patients broke into the medicine closet of the hospital 
ward. Addicts have used daily from 20 to 25 tablets of 10 mg. (§ grain) 
each. The average therapeutic dose of dicodid is 5 mg., which is equiv- 
alent to about 30 mg. of codeine. For oral use a 5 (,'5 grain) or 10 mg. 
(§ grain) tablet of the bitartrate salt is administered. A single oral 
dose of 20 mg. (4 grain) should never be exceeded. The dose is usually 
repeated 2 or 3 times daily. When used subcutaneously, 7 or 15 mg. of 
the hydrochloride are administered from 1 to 3 times in 24 hours. The 
average dose for children under 1 year of age is 1 mg. (;'y grain), and 
for children above this age 2 mg. (s'y grain). 
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Sametinger™ has analyzed the toxic reactions of dicodid on the basis 
of 30 cases. Mental confusion may develop even after an average 
therapeutic dose. Excitement may occur, particularly in women and 
in children. In more severe intoxication deep sleep may last as long 
as 3 days. One fatality occurred in a 2-year-old child who received 
5 mg. (,'s grain), ¢. ¢., 5 times the single dose for children. A 4-year-old 
child suffered from circulatory collapse after receiving 3.7 mg. (,'g grain). 
The analysis of the cases indicates a wide variation in individual sus- 
ceptibility. It is worth pointing out that in 6 men no toxic manifes- 
tations occurred even after doses as high as 200 mg. (3 grains). 

Schiirch and Brunner" report on the therapeutic effects of dihydro- 
desoxymorphine D as observed in 900 surgical cases. This substance, 
according to these observers, has a rapid analgesic but a slight narcotic 
effect. The height of action was reached within 10 or 15 minutes, 
which is sooner than with morphine. Its sedative effect is claimed to 
be better than that of morphine. It is claimed also that unpleasant 
side effects referable to the gastro-intestinal canal and to the bladder 
are less pronounced than with morphine. Addiction, when it developed, 
was manifested in slight craving. This substance was used in combina- 
tion with atropine in premedication for surgical anesthesia, and was found 
useful in the relief of pain in the daytime, when sleep is not desirable. 
Caution is advised in its use in cases with head injuries. For surgical 
premedication the usual dosage was 2 mg. (9\) grain), injected subcutane- 
ously. Depending on the severity of pain its effect lasted from 30 minutes 
to 6 hours, with an average of 2 or 3 hours. In cases with severe pain 
such a dose was repeated as often as 8 times in 24 hours. (The therapeutic 
usefulness of this preparation cannot be considered established as yet, in 
the opinion of the writer of this review. ) 

Various effects of dilaudid have been compared with those of morphine, 
heroine and codeine by Seevers and his associates. Tatum, Seevers and 
Collins”? have demonstrated that a condition closely portraying human 
addiction could be arrived at in the monkey (Macaca mulatta). The 
superiority of the monkey to other laboratory animals as a test object 
for the study of addiction has been confirmed by a number of observers. 
More recently Seevers'** has again demonstrated the superiority of the 
monkey for the comparative study of addiction to the opium deriva- 
tives. He has concluded that the rapid method of addiction in monkeys 
is satisfactory for the determination of the relative addictive poten- 
tialities of a series of opium derivatives, although this test does not give 
quite so clear a differentiation as that following a more prolonged period 
of poisoning, such as occurs in the human addict. 

Using the monkey as an experimental animal Seevers'® compared 
the tendency to addiction to dilaudid with that to morphine, heroine 
and codeine. In monkeys, the signs of withdrawal with dilaudid were 
less severe than with morphine when the two drugs were used in a 
ratio of dosage of 1 to 5, as commonly used in the clinic. The signs of 
withdrawal were most severe with heroine and morphine. The con- 
vulsant action of codeine in the monkey prevented the attainment of 
doses which were comparable to those of the other derivatives. Since 
the lethal dose of dilaudid for the monkey was not determined, the 
study does not serve for a comparison of these drugs in relation to 
tolerance or to an elevation of the lethal dose. 


THERAPEUTICS revi 


Seevers emphasizes the fact that all the opiates studied are poten- 
tially capable of producing addiction provided a large enough dose is 
maintained over a long period of time. “It would be incorrect to speak 
in terms of addiction, or no addiction, as regards the action of any of the 
opiates known at the present time.’’ He questions whether a deriva- 
tive of morphine will ever be found which lacks all the undesirable 
qualities of morphine. He believes that the evidence so far indicates 
that narcosis or subjective depression involves an action upon a different 
mechanism than that responsible for the production of analgesia. The 
group of cells which is concerned in the narcosis of the drug is, in See- 
vers’ opinion, also responsible in a large measure for the production of 
abstinence symptoms. Obviously the most desirable derivative would 
be one which has a potent analgesic action and which at the same time 
produces a minimum subjective depression or narcosis. 

Subsequently Seevers and Pfeiffer'® conducted a study of the anal- 
gesia, subjective depression and euphoria produced by morphine, 
heroine, dilaudid and codeine in normal human subjects. They rightly 
point out that the information available in the literature concerning 
analgesia is based for the most part on statistical studies of clinical 
data or on personal opinion of drug efficiency. Macht, Herman and 
Levy" have studied certain pharmacologic characteristics of six prin- 
cipal natural alkaloids of opium. It is, however, difficult to draw con- 
clusions of a quantitative nature from their work. Seevers and Pfeiffer'® 
have utilized the v. Frey technique in establishing the average pain 
threshold on five sensitive face spots. The procedure is apparently 
applicable in a reasonably quantitative manner to the study of the 
rapidity of onset, intensity and duration of analgesia produced by 
drug action in the normal human subject. In 8 subjects the effects 
of both subcutaneous and intravenous injection of morphine, heroine, 
codeine and dilaudid have been studied with regard to analgesia, sub- 
jective depression, euphoria and side action. The subcutaneous doses 
of the four drugs which produced a comparable elevation of the pain 
threshold were as follows: Morphine sulphate, 10 mg. (} grain); 
heroine hydrochloride, 1 to 2 mg. (;'5 to sy grain); dilaudid hydro- 
chloride, 0.8 to 1 mg. (;'y grain); codeine phosphate, 64 mg. (1 grain). 
The following is the order of potency of these drugs on the basis of the 
dosage used: Duration of action: morphine, dilaudid, codeine and 
heroine. Duration and intensity of subjective depression: morphine, 
dilaudid, heroine and codeine. Euphoria: heroine, morphine, dilaudid 
and codeine. Side action: morphine, dilaudid, codeine and heroine. 

The average time interval which elapses after subcutaneous injection 
of the four drugs before the maximum elevation of the pain threshold 
occurs is as follows: Heroine, 30 minutes; codeine, 30 to 60 minutes; 
morphine, 60 to 90 minutes; dilaudid, 90 minutes. After intravenous 
injection the peak of analgesia occurs at 20 minutes with all four drugs. 
The variations between subcutaneous and intravenous administration 
result primarily from differences in the rate of absorption from the skin 
area. Intravenous differs from subcutaneous administration of the doses 
used of the four drugs as follows: (1) A less pronounced and less pro- 
longed elevation of the pain threshold occurs; the rise is relatively the 
same with morphine, dilaudid and codeine, whereas heroine is almost 
as effective as if given under the skin. (2) Greater subjective depression 
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is present for a short period and there is less euphoria. Since no abso- 
lute correlation was found between analgesic action and narcosis, these 
authors concluded that two different mechanisms are involved in these 
effects. 

Simultaneously with these studies other efforts have been made to 
find useful therapeutic agents through changes in the morphine mole- 
cule. The practical applicability of the results cannot be evaluated as 
yet. Of these investigations, a few will be mentioned as examples. 
Wright and Barbour” studied the changes in the physiologic properties 
and particularly in the respiratory effects of morphine brought about 
by shifting the position of the alcoholic hydroxyl group and removal 
of the aliphatic double bond by hydrogenation. Rotation of the 6- 
carbon hydroxyl in one instance (morphine to a-isomorphine) reduces 
slightly the activity of the drug. The same change in the hydrogenated 
derivatives (dihydromorphine to dihydro-a-isomorphine) has little or 
no effect if judged over the complete dose range studied, but reduces 
the activity if the drugs are compared as to their minimum effective 
doses. A similar qualitative relationship exists between the codeine 
and dihydrocodeine isomers with the exception of dihydroallopseudo- 
codeine, which is considerably less effective as a respiratory depressant 
than dihydroisocodeine. The variations in minimal subcutaneous 
doses of different compounds required to depress the respiratory mechan- 
ism of the rabbit have been determined. 

The toxicity, analgesia, depressant action and intestinal action of the 
isomers of morphine and dihydromorphine have been studied by Eddy.” 
The main conclusion of his study is that the pharmacologic relationships 
afford a basis for pairing the isomers, while pairing by chemical means 
is not possible at present. 

Twelve compounds derived from morphine and dihydromorphine 
by substitution in the 6-carbon position have been investigated recently 
by Wright and Barbour.“ The substitution involved a replacement of 
the 6-carbon (alcoholic) hydroxy group by acetyl, ketone, hydrogen, 
halogen, methoxy and ethoxy groups. Unanesthetized rabbits were 
used. The respiratory rate, oxygen consumption and response to a 
carbon dioxide air mixture were determined before and | hour after 
subcutaneous injection of the drug. The most striking and obvious 
result was that substitution in the 6-carbon position has in each of 12 
compounds caused a considerable increase in the potency of the mole- 
cule as a respiratory depressant. The one change common to all of the 
substitution was the loss of the alcoholic hydroxyl group. Alpha-mono- 
acetylmorphine was found to be one of the most depressant of the mor- 
phine derivatives. Comparison was also made between the derivatives 
of morphine and dihydromorphine in order to determine the effect of 
hydrogenation in the 6-7 and 7-8 carbon position. Hydrogenation in 
the 6-7 or 7-8 carbon position of the derivatives of morphine had no 
significant effect on the potency in 6 cases, caused a definite decrease in 
2, an increase in 2 and an increase only at the higher dose range in 1. 
Hence the results of such hydrogenation are not predictable. 

It has been stated® that besides the phenanthrene skeleton and the 
basic group an especially characteristic feature of the morphine mole- 
cule is the peculiar oxygen bridge which forms a partly hydrogenated 
furan ring within the phenanthrene skeleton. Henecka® therefore 
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undertook a study to ascertain whether simple, basic substituted furan 
derivatives without phenanthrene structure also possess a morphine- 
like action. This investigation shows that the linkage of a hydrogen- 
ated keto- or hydroxy-furan ring with one or more basic radicals does 
not lead to compounds with pharmacologic properties resembling those 
of morphine. 

II. Some Recent Contributions on Pharmacologic Action and Thera- 
peutic Effects of Morphine and Related Compounds. Notwithstanding 
the fact that morphine has been studied extensively by pharmacologists 
and clinicians, there are a number of obvious problems of importance in 
the daily practice of medicine which are still unanswered or inadequately 
understood. The dosage, particularly in children, the alleged contra- 
indications of the drug in certain types of heart disease, pulmonary 
diseases, severe anemia, cirrhosis of the liver, peritonitis, intestinal 
distention, head injuries and cerebrovascular accidents are problems 
as yet unsettled. The main reason for lack of established knowledge 
in these questions lies in the fact that either there is discrepancy between 
observations in animals and studies on diseased man, or no well-con- 
trolled observations have been made on man. There are available a few 
studies made in recent years which help to clarify some of these problems. 

Dosage in Children. Irish® reports a critical study, based on 297 
observations, on the dosage of camphorated tincture of opium and 
morphine in infants. He points out the confusion in dosage as indicated 
by statements in textbooks. The average effective therapeutic dose 
of the tincture in cases of colic and diarrhea was found to be 5 minims 
per pound of body weight. The dose of morphine for diarrhea was 
0.12 mg. (s}9 grain) per pound; for pain 0.15 mg. (q}» grain) per 
pound by mouth or 0.1 mg. (,}»5 grain) hypodermically. Such doses 
may be repeated in 4 hours. For convulsions, drugs other than mor- 
phine should be used. A corresponding amount of the drug, as indicated 
by the degree of drowsiness, exerts on infants under 4 months slightly 
more effect than on those over 4 months of age. Full physiologic 
effects without signs of toxicity were elicited with morphine sulphate 
in doses of 0.1 mg. (,}» grain) per pound. This dosage is about the same 
in relation to weight as the dosage for adults, and it is far below the 
toxic dose of 0.43 mg. (; $y grain) per pound. Susceptibilities of varying 
degree were noted in the direction of increased resistance to the drug, 
but not in that of increased sensitivity. 

More recently Zischinsky™ has reported his extensive experience on 
the use of morphine and related compounds in children. The only 
condition in which morphine was found to be contraindicated is the 
first stage of severe diphtheria, in which there is increased susceptibil- 
ity to morphine. In subsequent stages of this disease morphine can 
be used even in the presence of cardiac involvement. This observer 
has found morphine particularly useful in this complication. In children 
with pneumonia or pleuritis associated with superficial respiration mor- 
phine is beneficial, and by increasing the depth of respiration it prevents 
atelectasis. Excitement following the use of morphine was observed 
in a number of instances. Morphine was not used by Zischinsky in 
infants under 5 months of age. The average subcutaneous doses recom- 
mended by him are as follows: In children between 5 and 6 months, 
0.3 to 0.4 mg. (s)5 to ;4» grain); between 6 and 12 months, 0.4 to 
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0.5 mg. (; by to 7)» grain); 2 years, 0.75 mg. (,)) grain); 3 years, | mg. 
(2) grain). Thereafter the amount administered should be about 2 to 
3 mg. (q!p to »'y grain) less than the number of years until the dose for 
adults is attained. Codeine has not been found to be very useful. It 
should be given in larger amounts than usually advocated. The dosage 
recommended for babies of 6 months of age is 3 mg. (,') grain); for babies 
1 year old, 5 mg. (,'s grain); for small children, 10 mg. (§ grain); and for 
school children, 20 to 30 mg. (4 to } grain). Dicodid (dihydrocodeinone) 
has been used mainly as a respiratory sedative in children in whom 
codeine failed to produce the desired effect. This writer observed no 
untoward reaction such as is described in adults. Nevertheless, he 
advised caution in the use of dicodid in children. The oral dosage 
recommended for use between the ages of 2 and 5 years is {| tablet of 
5 mg. (q\y grain); between 6 and 9 years 3 tablet (,'; grain); between 
10 and 14 years | tablet (,', grain). 

Another preparation, acedicon (acetyldimethylodihydrothebaine), 
was used in several hundred children. This is claimed to be the most 
reliable of all drugs in the treatment of cough. It has the advantage of 
being well tolerated from infancy on, and it is cheaper than morphine. 
In addition to suppressing cough it quiets the patient. It is particu- 
larly beneficial if the dyspnea and cough are painful. In whooping 
cough it is beneficial in some cases, while codeine usually is not effective. 
Habituation has not been observed. The dosage is more flexible than 
that of dicodid. The amount used for children is relatively higher than 
that for adults. The doses advised are: In infancy up to 2 years, } 
tablet of 5 mg. (,'y grain); from 3 to 7 years, } tablet; and later, | tablet. 
He concludes that pediatricians are too cautious with the use of mor- 
phine in children. 

The Use of Morphine in Patients with Heart Disease. Archambaud 
and Poulet? call attention to the diametrically opposite opinions ex- 
pressed by clinicians regarding the indication or the contraindication 
of morphine in the presence of heart disease. These observers have 
used morphine extensively in cardiac patients without noting harmful 
effects. They claim that in cardiac patients with renal impairment it 
may reduce the volume of urine; in their opinion this is the sole contra- 
indication. 

The Effect of Morphine on the Gastro-intestinal Canal. Information 
concerning the effect of morphine on the norma! gastro-intestinal canal 
of animals and of man and concerning its use in diseases of the alimen- 
tary tract is contradictory. The work of the earlier pharmacologists led 
by the contributions of Magnus indicated that morphine either produces 
no change or causes a relaxation of the small intestines. Probably 
because of these experimental findings morphine was thought to be 
contraindicated in conditions associated with intestinal distention, 
including peritonitis. More recently, however, Plant and Miller," 
Gruber and Robinson’ and Orr and Carlson'* have shown experimen- 
tally that both in animals and in normal man the characteristic effect 
is contraction resulting in increased tone and activity. Orr and Carlson 
observed that morphine sulphate in ordinary doses produced an in- 
crease in tone, in amplitude of segmentation movements and in fre- 
quency and amplitude of peristaltic movements. Large doses stopped 
peristalsis and decreased the tone, but had little effect on the segmen- 


THERAPEUTICS 751 


tation movements, which may be somewhat increased. The duration 
of effect of an average dose of morphine on the intestine was about 6 
hours, both in animals and in man. A single dose of morphine caused 
retention of the barium meal in the animal and in the human stomach, 
increasing the emptying time to at least twice the normal time. A 
marked delay in the emptying of the ileum was also noted. The retarded 
progress of barium through the gastro-intestinal tract was attributed 
to a spastic effect exerted by morphine on the sphincters. Ochsner, 
Gage and Cutting” have studied the effect of morphine in dogs with 
experimental intestinal obstruction, and they also conclude that mor- 
phine stimulates rather than inhibits the activity of the small intestine. 
Abbott and Pendergrass! have attempted to clarify this problem. They 
claim that the two divergent views on the effect of morphine on the 
gastro-intestinal tract are the result of the use of two unrelated methods 
of study, one by roentgenologic investigation in man and in animals, 
the other by balloon technique in the surgically disarranged intestine 
of dogs and occasionally through fistulas in diseased human subjects. 
The results of their studies suggest that both views on the response 
of the small intestine to this drug are correct in part. On the basis of 
an experimental study in which intestinal intubation techniques, alone 
or combined with roentgenologic studies, were used in normal subjects, 
they conclude that the first effect on the small intestine of a single 
injection of morphine is stimulatory, producing a rise of tone which is 
greatest in the most reactive region of the gut, the duodenum, and slight 
or absent in the ileum. During this period the height of the contrac- 
tions is diminished in proportion to the reduction in amplitude. About 
20 minutes later a depressant action sets in and this may last for several 
hours, the tone falling. This secondary effect is also more marked in 
the duodenum than in the ileum. The general result of these changes 
is, first, to make the gradient of tone steeper, causing an initial rapid 
downward flow of duodenal and high jejunal contents toward the ileum. 
This produces a leveling off of the gradient and leads to a marked pro- 
longation in the emptying time of the small intestine. These findings 
suggest that the effect of morphine is unfavorable in conditions asso- 
ciated with intestinal distention unless its advantages (analgesia and 
so forth) outweigh this aspect of its action. Abbott and Pendergrass 
nevertheless advise suspending final judgment until further information 
is available on the effect of repeated doses. 

The Effect of Morphine on the Human Ureter. It is generally believed 
that morphine quiets and relaxes the ureter. Gruber® studied the 
action of morphine on excised pig ureter, which was suspended in 
Tyrode’s solution. He recorded both circular and longitudinal move- 
ments. He found that dilute solutions of morphine when applied to the 
pacemaker gave an increase in tone and in peristalsis, while more con- 
centrated solutions gave a decrease in peristalsis but an increase of the 
pendular movements. Ockerblad and Carlson™ have made the bedside 
observations that from 2 to 5 minutes after the subcutaneous adminis- 
tration of | grain of morphine to patients with colic due to ureteral 
stone the patients seemed often to be attacked by a severe paroxysm 
of pain, but in 15 minutes they were usually peaceful. These investiga- 
tors therefore undertook the study of the effect of morphine on the 
normal human ureter in 50 patients with normal ureters. The peri- 


752 PROGRESS OF MEDICAL SCIENCE 


staltic movements and changes in tone were registered on a kymograph 
with the aid of a catheter in the ureter. Doses of 10 mg. (} grain), 
15 mg. (} grain) and 20 mg. (4 grain) increased the tone; the severity 
of increases depended on the size of the dose. The onset of the effect 
was from 2 to 5 minutes after injection. The rate of the ureteral con- 
tractions remained the same, but the tone and amplitude increased in 
all cases. In the upper segment of the ureter the morphine effect was 
less striking than in the lower segment. In one experiment the effect 
of morphine was studied for a period of 3 hours and was found to be 
still present at the end of that time. Atropine in doses of 0.6 mg. 
(;h» grain) eradicated in from 8 to 12 minutes the changes due to 
morphine. Atropine itself does not abolish the normal contraction 
wave but may reduce its height. These observers also studied under the 
fluoroscope the effect of morphine on the kidney, pelvis and ureter, 
using both intravenous skiodan and retrograde injections of opaque 
media. Increased activity of the kidney, pelvis and ureter was noted 
after injection of morphine. A few observations have also been made on 
diseased ureters, but the response to morphine was not so regular or 
so great. The writers infer that after morphine in cases with ureteral 
stone the wall of the ureter tightens down on the stone and temporarily 
increases the pain. Some 15 to 20 minutes later, however, as a result 
of the cerebral and sedative effect the patient is relieved. This explana- 
tion is similar to that offered by Macht some 20 years ago. 

These contributions indicate that significant progress has been made 
in recent years in the chemistry, pharmacology and therapeutics of 
the morphine group of alkaloids. It has been demonstrated that 
through proper alteration of the chemical structure changes can be 
brought about in the various biologic properties of morphine. As yet, 
however, no substance in this group with effective sedative or analgesic qual- 
ities is known which is not, at least to some degree, associated with a ten- 
dency to habit formation and to addiction. 

Soma Wetss, M.D. 
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DISEASES OF THE LUNG. 


THE roentgenographic portrayal of the pathologic reactions within 
the anatomic units of the lung is dependent on certain factors: (1) 
Without air there is no differentiation of tissue. This is especially 
exemplified in the newborn infant’s chest where no air has entered the 
lungs. The lungs cast the same shadow on the film as any other unaér- 
ated tissue of the body. (2) Any increase or decrease of the air content 
of the anatomic units, if of sufficient amount, can be portrayed on the 
film. The air within these units surrounds the larger and denser struc- 
tures of the lungs and brings them into relief. (3) Any structural 
change which increases or decreases the air content of the air sacs and 
bronchioles will be portrayed on the film, either by its decreased density 
or its increased density, provided it is surrounded by other air sacs 
which are well aérated. Most of the structural changes show an in- 
creased density, as bronchopneumonia, but there are a few structural 
changes which show a decreased density, as bronchiectasis or localized 
emphysema. (4) In the healthy lung only the larger structures, such 
as the arteries and bronchi, are seen on the film. The structures of the 
air sacs, terminal bronchioles, the smaller arteries and their capillaries, 
and the veins are too delicate to cast any shadows. Furthermore, the 
air content of these anatomic units tends to blot out some of the larger 
bronchi, arteries and lymphatic structures, as they approach the 
anatomic units. 

With this introduction, Wasson proceeded to discuss the pathologic 
reactions within the anatomic units. Pathologic reactions within the 
anatomic units can take place in the bronchioles and their air sacs, the 
arteries, veins and their capillaries, the lymphatic system or the sup- 
porting connective tissue framework for these structures. In a lesion 
of sufficient size to be seen on the roentgenogram, all of these anatomic 
structures are most certainly involved. In the usual clinical case with 
inflammatory reactions an involvement of one or more secondary 
lobules is necessary for roentgenographic portrayal or to produce clinical 
symptoms. Miller estimated that there are from 50 to 250 anatomic 
units in a secondary lobule and that a secondary lobule measures from 
1.5 to 2.5 cm. in diameter. Bronchiectasis and emphysema both pro- 
duce dilatation of the air sacs and of the bronchial lumen but differ 
entirely in their pathologic appearance and their pathogenesis. Like- 
wise, atelectasis, cellular exudate and edema will obliterate the air 
spaces and cast the same roentgenographic shadow but have an entirely 
different pathologic appearance and origin. The differentiation by 
the roentgenologist between these processes within a small group of 
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anatomic units would be impossible if only the small localized lesion 
were considered. Few of the pathologic processes taking place within 
the vascular system of the anatomic units can be differentiated from 
certain pathologic reactions in the bronchioles and air sacs, where the 
air content is completely obliterated, if only a small group of anatomic 
units is considered and if no consideration is given to the structural 
changes in the rest of the chest. The lymph channels may become 
distended or they may be compressed by adjacent disease. The walls 
of the lymphatic channels may be caught in the pathologic process and 
destroyed or in the more chronic conditions the walls may be thickened 
with definite fibrosis. The flow of the lymph may be blocked by cells or 
débris. Nodes of lymphoid tissue are not plentiful within the anatomic 
units but those present may have acute inflammatory reactions or 
chronic fibrotic reactions. When such pathologic reactions within the 
lymphatic system of the anatomic units reach sufficient proportions 
as to interfere with the air content of the adjacent air sacs and when a 
sufficient number of units are involved, the reactions may be portrayed 
on the roentgenogram. The reactions within the connective tissue 
framework supporting the bronchioles and their air sacs, the arteries, 
veins and their capillaries, and the lymphatic system may undergo 
either acute inflammatory changes or chronic fibrosis. 

An attempt should always be made to divide the pathologic reactions 
within the anatomic units into those involving the ventilating system, 
those involving the vascular system and those involving the lymphatic 
system. For differentiation the roentgenologist must turn to the 
structural changes in other portions of the lungs, the mediastinum and 
its structure, or the chest wall. The differential diagnosis is most 
frequently made by a study of the structural changes in the rest of the 
bronchial system when the bronchioles and air sacs are involved. In 
diseases of the vascular system with stasis of flow in the capillaries, the 
differential diagnosis is made by a study of the heart and great vessels, 
the location of the shadows and the anatomic appearance of the rest of 
the chest. Diseases primarily of the lymphatic system are differentiated 
by a study of the reactions within the lymph nodes along the major 
arteries and bronchi, or of those nodes at the lung roots or in the medi- 
astinum. 

This dissertation constitutes an interesting prelude to a study of the 
roentgenographic diagnosis of lesions of the lung, particularly so when 
it is coupled with the report of Barclay and others on roentgenographic 
studies of the excretion of dusts from the lungs. Barclay and his co- 
workers insufflated radiopaque dusts into the lungs of animals in order 
to study the manner and rate of elimination of these dusts from the 
healthy respiratory tract. From their own experience and what they 
could learn of that of others, they could affirm that the most important 
mechanism is that provided by the cilia and the secretion of mucus, 
for it extends over most of the respiratory tract and is the only known 
means of clearing substances from this large area other than the patho- 
logic or psychopathologic act of coughing. The ciliated epithelium is 
distributed throughout the trachea and bronchi down to the very fine 
bronchioles (0.2 mm. in diameter). Interspersed among the ciliated 
cells in tubes of this size are non-ciliated cells; in the larger tubes 
the ciliated cells are continuous and even line the openings of the 
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ducts. A mucous blanket forms a continuous layer over the ciliated 
epithelium and is carried upward, with the foreign bodies which are 
deposited on it, by the ciliary action. Much depends on this mucous 
blanket, for the ciliary action is rendered ineffective if it is either too 
scanty or too profuse, too dilute or too concentrated. A tendency for 
mucus to move spirally upward had already been noted in former com- 
munications, also the peculiar direction of movement at the areas of 
junction of the bronchi. India ink, injected subpleurally into the lung 
of a decerebrate cat, took only 14 minutes to reach the distal end of the 
tracheal cannula, that is, to travel about 4 cm. within the lung and 8 em. 
up the trachea. The rate of movement is considerably greater in the 
trachea than it is in the lung; a particle of fine starch powder may be 
carried along in the opened trachea of the cat as fast as 3.5 cm. per 
minute. Cilia are not present on the vocal cords and anterior commis- 
sure of the larynx but are present on the posterior commissure. Hence, 
all mucus must pass up by the posterior commissure, a fact which 
partly explains why tuberculous lesions of the larynx are commonest in 
that region. 

Inflammatory conditions may destroy ciliated epithelium and it may 
not be regenerated; in such cases the mechanism of cough has to be 
brought into play. Hence, any area that has been the scene of an inflam- 
matory process may be vulnerable, for it may have lost the main weapon 
for combating and getting rid of foreign matter. Even in the worst 
cases of pneumoconiosis, it was reported, ciliated epithelium is usually 
retained to the end, despite the presence of pus in the bronchioles. 
Coughing is not usually resorted to by healthy persons even in a dusty 
atmosphere but, in the presence of irritant fumes or smoke, it is the 
normal response to irritation of the mucous membrane. The mechan- 
isms of excretion from the alveoli are not yet fully understood. Wan- 
dering phagocytic cells undoubtedly play an important part, particu- 
larly in the case of long standing exposure to dust, but it is possible 
that other factors, for example, the variation in volume of the alveoli 
with the phases of respiration, may come into the question. 

The part played by the smooth muscle of the bronchi and perhaps of 
the trachea in the process of excretion still needs further study. The 
muscles are distributed in a “geodesic network” that must have a func- 
tional significance. The tubes increase in muscularity as they decrease 
in caliber. In studies of the physiologic actions of the smooth muscle 
there is a conflict of opinion, which is in part due to the technical diffi- 
culties imposed by the rapid alternation of inspiration and expiration. 
Healthy lungs should have no difficulty in coping with the minute 
amounts of dust that are inhaled even in the most dusty atmospheres, 
provided the subject is given an adequate rest period away from these 
atmospheres. Experiments with acetic acid solution introduced after 
dust insufflation, with the introduction of dust in dilute syrup and of 
dust in saline solution, showed that the lungs have no mechanism to 
prevent such solutions from reaching the alveoli. Under such cireum- 
stances excretion is much prolonged and massive collapse of the lung 
may result. In one of the animals studied by Barclay and others the 
pathologic process continued steadily once it had begun, though the 
initiating agent was in large measure excreted long before the animal 
was killed. There was some histologic evidence that cells were removing 
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the dust and passing from the alveoli up the lymphatics but Barclay 
and his associates never saw any roentgenologic evidence of lymph 
gland involvement. 

In discussing the roentgenologic recognition of certain broncho- 
mycoses involving occupational risks, Fawcett paid particular attention 
to roentgenologic appearances found in the chests of agricultural workers 
following the inhalation of moldy dust of hay or grain. The incidence 
of this disease is seasonal and definitely depends on a moldy condition 
of hay or grain after a wet season. The condition sometimes is asso- 
ciated with grain and usually coincides with threshing time. The con- 
dition may appear as an epidemic. Practically all the patients are 
found among agricultural laborers and stable workers. The outstanding 
symptom is dyspnea. It is so marked that no other symptom seems of 
any importance. The first diagnosis is almost invariably tuberculosis; 
but when repeated examination of the sputum is negative for tubercle 
bacilli, yet constantly shows the presence of microfungi, one cannot 
help suspecting the latter as the causal agent. Their pathogenicity 
is extremely difficult to prove but the clinical picture and the response 
to treatment are striking. 

Prompt diagnosis is important because the condition is curable in its 
early stages by potassium iodide therapy and autogenous vaccine; but 
may become incurable later, progressing to the dense fibrotic stage, or 
that of calcareous nodulation. Or it may provide a soil for the growth 
of more serious disease by interfering with ciliary action and allowing 
malignant tumor or such slow growing organisms as the tubercle bacil- 
lus to get a foothold. The history and symptoms vary according to the 
causative fungus. 

Roentgenologic indications are scanty but important. The lung 
markings are more defined than normal, in that the fine reticulation 
and shadows of peribronchial vessels are more evident, resembling a 
lymphangitis. In the second stage there may be a rather soft snowflake 
mottling, widely distributed throughout both lungs; it lacks the periph- 
eral distribution and the sharp definition and density of the typical 
silicotic nodule and resembles the indefinite changes of bronchitis rather 
than a miliary tuberculosis. There is a tendency for the midlung fields 
and bases to be affected more than the apexes. In the third stage there 
is a gradual increase in the density of the mottling, particularly toward 
the bases. The occurrence of coalescent areas of fibrosis marks progres- 
sion into the fourth stage, with marked restriction of the diaphragmatic 
movements and a recurrence of emphysematous areas, and the linear 
markings are much exaggerated. 

Fawcett distinguished the mycosis of hay workers, in which sometimes 
the sputum smells like brewers’ yeast, the mycosis of grain workers, the 
mycosis of soil workers, a type characterized by mixed infection in 
which Botrytis cinerea (a fungus associated with butter, milk and decay- 
ing vegetation) predominates, and the mycosis in hematite iron-ore 
workers (all showing a type of fungus found in rotting timber). 

Clinical results suggest that fungi play a part in dust diseases and 
that bronchomycosis may play some part in the vexed and vital problem 
of silicosis, whether by collapse of the alveoli caused by occlusion of the 
bronchioles, by interfering with the expulsive action of the cilia or by 
sensitizing the lung; when fungi invade the lung they break down its 
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defenses against the mechanical injury by the particles and the bio- 
chemical action of the silica. It may be that there is a biologic as well 
as a biochemical and mechanical factor in the chain of events which 
leads to the condition we call silicosis. It is believed that the presence 
of dust-borne microfungi involves an occupational risk. 

In a symposium conducted at the twentieth annual meeting of the 
Radiological Society of North America the subject of silicosis was dis- 
cussed. Sayers and Jones credited Collis with the most comprehensive 
historical review of the subject of industrial pneumoconioses. The 
pneumoconiosis characterized by nodular fibrosis has to date been 
shown clinically and experimentally to be associated only with the 
inhalation of dusts containing silica. Moreover, it has been established 
beyond doubt that exposure to dusts consisting wholly of free silica 
(quartz) produces this disease, which has not been shown to be the 
case for any other specific dust. Of free silicas which occur in Nature, 
that known as quartz is by far the most common. This form of free 
silica exists in two polymorphous forms, low and high quartz; distine- 
tion between the two classes is of little importance. The next most 
common form in which free silica occurs in Nature is the amorphous 
hydrated form known as opal (SiO,-H,O), a silica of colloidal origin 
which occurs abundantly in the diatomaceous earths, less resistant to 
reagents than quartz. Another type of free silica frequently found is 
flint, and with flint is found chalcedony, a waxy translucent form of 
silica interpreted as consisting of fibers of quartz with a small amount 
of interstitial opal. Other forms of free silica occurring less abundantly 
in Nature are tridymite, cristobalite, and siliceous glass or vitreous 
silica. 

Sayers and Jones charted the great variety of uses to which silica is 
put in industry and the kind of silica adapted to each purpose. A 
recent survey revealed that about 9% of the industrial workers are 
employed in occupations in which the silica hazard requires considera- 
tion; nearly 1,200,000 individuals are potentially exposed to a silicosis 
hazard in the manufacturing and mechanical industries alone. 

In experimental work, only the silica-containing dusts have uniformly 
produced a proliferative reaction. The particle size of the atmospheric 
dust bears a definite relationship to the injurious effect produced. 
The silica must be present in the air in particles small enough to enter 
the finer air spaces and of such dimensions that phagocytes may engulf 
them. The natural defenses of the respiratory tract probably prevent 
many particles larger than 10 microns from ever reaching the finer 
divisions of the lung and such as do are likely to be expelled with the 
bronchial secretions. The soluble silica plays a definite part in the 
production of the disease and the size of the particle also affects the 
rate of solution, owing to the fact that the smaller the particles the 
greater the total surface area exposed to the action of the solvents. 
The size distribution of various industrial dusts was presented in chart 
form. Most of the particles found on microscopic examination of the 
lung fall within the limits of from 1 to 3 microns. The harmfulness 
of a given dust containing free silica is directly influenced by the number 
of particles it contains of free silica less than 10 microns in diameter 
and probably the greatest harm is produced by those between 1 and 
3 microns. 
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Some authors have expressed the opinion that the presence of other 
inorganic dusts in the silica-containing atmosphere may tend to influence 
the effects of the silica inhaled. The relative absence of silicosis in the 
cement industry was thought to be due to the calcium present. Inves- 
tigations have led to the belief that the absence of evidence of extensive 
pulmonary fibrosis is due to the fact that there is insufficient total 
exposure to free silica (considering concentration of dust and duration 
of exposure) rather than that there is any neutralizing effect due to the 
calcium. 

In the cases of so-called acute silicosis, resulting from the inhalation 
of air containing high concentrations of silica along with strong alkali 
in a finely powdered form, there is need of scientific research to deter- 
mine the actions of such concentrations of silica alone, as well as the 
reaction resulting from the inhalation of the alkali in the absence of 
silica, before the whole truth in regard to these cases will be known. 

It is important to secure a complete occupational history and try to 
fit the dust exposure while at such work into the picture found repre- 
senting clinically and radiographically that of advanced silicosis. By 
recording complete data one is able to express the average exposure in 
terms that may be compared to other cases of similar severity. 

The question of predisposing factors relating to the cause of silicosis 
has been given as much attention as the exciting cause. It has not been 
scientifically proved that race itself exerts any influence on either the 
production or the retardation of pulmonary fibrosis due to silica. Cli- 
mate, temperature and related factors may safely be assumed to play 
no important part in the production of silicosis. It is obvious that 
sex can play no part in a disease of this nature except that the type of 
industry wherein the silica hazard is found employs relatively few 
women. The relationship of age per se has not been demonstrated to 
be of great importance. Respiratory infection has been shown to be the 
greatest predisposing and complicating factor in the development of 
silicosis. It is essential for the individual to possess excellent function- 
ing nasal passageways, in order that the self-cleansing mechanism may 
work efficiently. Chronic bronchial asthma was considered a predis- 
posing factor affecting individual susceptibility. Chronic infections 
of a local or constitutional nature may be shown to influence materially 
the incidence of silicosis. Preventive measures should be taken to con- 
trol such infections in the sinuses and dental regions as may serve as a 
source of organisms resulting in the occurrence of bronchospirochetosis. 
Acute pneumonic conditions as well as the more chronic lung changes, 
such as chronic bronchitis, bronchiectasis and bronchiolectasis, emphy- 
sema, and pleurisy, all tend to decrease the ability of the lung to rid 
itself of foreign materials through lessened lymphatic drainage and 
decreased power to force the bronchial secretions and foreign matter 
from the lungs. The dilated bronchi and areas of emphysema develop- 
ing in persons as a result of abnormal demands made on the lungs by 
glass-blowers, divers, professional singers, trumpeters and the like, 
seldom advance to the point at which the individual offers any complaint 
until infection has entered the picture. The lung changes accompany- 
ing silicosis might be expected to lead to conditions favoring bacterial 
invasion. The increased incidence of tuberculosis among occupational 
groups exposed to silica has been clearly shown in every instance in 
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which this hazard exists. The initial studies of silicosis by workers 
in South Africa were started by a demand made on the health authori- 
ties to determine the cause of the excessive mortality from tuberculosis, 
which was increasing at a rapid rate among the gold miners there. The 
statement of Gardner that “At least 75% of those human beings who 
develop silicosis die of tuberculosis, which may make its appearance 
at any stage of the disease’’ stresses the importance of the problem of 
silicosis from the viewpoint of activities against tuberculosis. It has 
been shown that the tubercle bacillus will grow more rapidly on culture 
media to which a small amount of silica offers a favorable medium for 
the growth of the organism and that animals exposed to silica, when 
inoculated with a strain of tubercle bacilli of low virulence, will develop 
systemic tuberculosis and die, while control animals not so exposed 
usually are not seriously affected by injections of such organisms. It 
is not so much what the condition of the silicotic is today as what it 
will become tomorrow. The tendency of the fibrosis to progress, even 
after the patient has been removed from exposure, was stressed. No 
remedy has been shown to be of value in elimination of the pulmonary 
fibrosis, although certain improvement in symptoms may be noted 
after the victim is removed from exposure. 

Simple silicosis not complicated by tuberculosis or other infections 
should be roentgenologically diagnosed reasonably early and with 
accuracy, according to Ernst. The practical roentgenologist realizes 
that there are certain essential technical requirements in order that 
the correct interpretation of roentgenograms may be possible. The 
ideal roentgenographic examination projects the normal and abnormal 
thoracic densities on a film true to size, shape and outline, and devoid 
of movement or pulsations of the minute lung structures themselves. 
The potential current employed or strength of the Roentgen ray beam 
is likewise important and should be accurately calculated for each chest 
examined. The patient should be carefully measured in centimeters 
and the probable penetration of the chest thus estimated in terms of 
the number of kilovolts to be employed. The size of the focal spot of the 
Roentgen ray tube is another important consideration, likewise the 
distance of the tube from the film and the patient. The time factor 
should remain uniform and preferably less than a twentieth of a second. 
Uniform reduplication of exposures over a period of many years is a 
most important requirement in serial lung examinations. 

Lanza stated that silicosis is essentially a chronic, progressive dis- 
“ase. One advantage is that one can watch the progress of the disease 
by serial roentgenographic examinations. As a result of intensive occu- 
pational studies, where workmen were kept under observation over a 
period of years from the time of entrance into the industry it was pos- 
sible to measure with a fair degree of accuracy the length of exposure 
necessary to produce definite silicosis, demonstrable by roentgenographic 
examination under a given, constant set of conditions. In the old days 
of dry drilling in the mines, 5 years’ continuous exposure, as a rule, 
produced definite clinical silicosis with appreciable disability; after 
tubercle infection was demonstrated, death usually resulted in not 
longer than two years. In Lanza’s series those who developed silicosis 
were dead, on the average, 10 years after commencing work in the 
mines. Recent examinations elicited definite cases of silicosis among 
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employees after 20, 30, 40 or even more years in the same foundry. 
Obviously, the underlying cause of these variations in the intensity of 
silicosis was the dosage of silica which the individual received. Actually, 
in industrial practice they found numerous variations in these factors. 
Variations among those exposed to an identical hazard result from ab- 
normalities in the individual, chief among which are preéxistent pul- 
monary disease and syphilis. Experience indicates that persons with a 
4 plus Wassermann reaction contract silicosis in about half the time of 
normal persons. The principal and distinctive symptom of silicosis is 
dyspnea; even in cases in which the exposure is severe, dyspnea comes 
on insidiously with a gradually increasing short wind and a correspond- 
ing decrease in working ability, an increased tendency to catch cold 
and an irritative, unproductive cough. The condition may progress to 
total disability from dyspnea. Usually before that point is reached, 
especially if the exposure to silica has been severe, a tuberculous infec- 
tion occurs, with sudden loss of weight, fever, night sweats, copious 
expectoration, rapid loss of strength, and death within a few months. 
In others, the tuberculous infection progresses slowly and only roent- 
genographic examination will reveal the structural damage to the pul- 
monary tissue. The general experience is that, barring accidents, the 
victims nearly always die of tuberculosis, and the more intense the 
exposure to silica, the sooner does tuberculosis result and the more 
rapidly does it progress. Even when the silica dust hazard is compara- 
tively mild, the mortality from tuberculosis is above the average. 
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